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Preface

F THF THREE COMpONCNts that unite to form the os innorunatum, the
hium has specual significance that warrants detsiled srudy Whle all
ree pornons of the bone exhibit an essentually similar response to vanous
athological processes, their clinical manifestations are frequently different.
The sigmificant drsncuion lies in the fact that involvement of the 1llum
- pubis 15 usually manifested by Jocalrzed signs and symptoms, which ren
er diagnoss relatively simple, while 1dentical pathological processes in the
chuumy may first betray their existence by more diffuse symptomatology
1ch as a coxalgia or a scianca, which may arouse the erroncous suspicion
f discase Jocated esther 10 the hip joint or in the lumbar spine. Indeed both
1 the chuld and the adalt, the sschium may be the site of typical disease
rocesses that simulate affections of the hup charactenstically seen in specific
ge groups. As a consequence critica! evaluation of the symptomatology
pparently ansing n either the lup or the lower spinal region 1s impossible
vithout conscious excluston of the wschium and, to a lesser degree, of the
acrum as the nite of abnormahny

It 15 for the purpese of redirecting artention to these conditons that the
ollowing text has been prepared References to the literature are not pre
ented as & bibliography of the various subjects but rather 2s a Iist of the
more nignuficant contributons that may be consulted.

The author expresses hus grateful thanks to Alrs. B I indemann for her
arcless constancy i the preparauion of the manuscript. He acknow ledges
with warmest thanks the pansaalung labors of Mrs. June Al Dubovsky m
prepanng illostrations of high qualin and preese clann  the seermingly
endless efforts of Dr Robert Awstin Milch 1n both preparation and ediung
of the manusenpt, and, most espeenally  the constant samulation and counsel
of hs wife who so enthusiastically performed the monotonous and unre
warding tash of proofraading

His thanks, 100 are due the authors of tevts and the editors of varous
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journals for therr kind permmsion to reprme here items from their works.
Finally the author wishes to express hus very deep grantude to Mr Paul H.
Hoeber and Mrs. Eunice Stevens, hus editor for the courtestes and Lkmd
cooperanton shown um during the preparanion and publicanion of ths work,

H M
New York
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CHAPTER 1

Anatomy of the Ischium

Tue »aME  1saruat” 1s demmed from the Greek, meaning “to support m
the seated posion.” In the older French literature, the 1schium 15 designated
as “0s 3 | aséere” and m modern German 1t 1s still called “Sitzbein,” 1n recog
mion of the fact that the body weight 1s hirgely supported by the two
1schual tuberosities 1n the seated position.

In the baboon, which habitually assumes the seated posture the tuberosity
of the schuium s correspondingly broader and thicker than 1n aimals not
characterzed by situng In humans s well 2s m the lower forms, the 1schiom
forms 2 large part of the lateral wall of the true pelvis. It 15 one of three
bones that cnter to the formation of the acetabulum, and 5 the only one
of the three bones, the ilum, the schium, and the pubus, which s constantly
represented 1 the formation of the acetabular cavity throughout the evola
don of the locomotor apparatus and the concomutant developmental his-
tory of the pelvic girdle. From 13 widespread presence, it 1s evident that
the schium developed to subserve both the need of sting and that of
locomonon.

In the early free-swimmung vertebrates, pelvic fins, the homologues of the
lower extremities, develop from 2 pnminve stabihzing mechantsm, the lateral
folds. To afford a stable support for the action of these structures, basal
clements of the appendages were modified and the pelvic girdle was devel-
oped. Romer™! notes that “in fishes, each half of the grdle 15 a small, sumple
ventral plate, often trangular embedded mn the muscles and connectiv ¢ tssue
of the abdomen, typically just sntertor to the cloaca.” Anteriorly the two
plates make contact, but postenarly there 15 no contact with the axial skele
ton (Fig 14) “In the process of tetrapod development, the ongnal ventral
girdle on either side becomes a large plate of bone lving m 2 nlted postion
m the flank Thys osfies from two centers, the pubis antenorly and the
ischium posteriorly and may be termed the pubo-schiadic plate (Fig 1B)
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2 InJurles and Surgical Diseases of the Ischium

In the Jater amphibuns, the thum develops postenorly 2nd attaches finst to
one sacral nb and later to several (Fig 1C)

Durmng the course of evolution, the pelvic pirdle undergoes many varm
tons. In some, a5 1n the birds, the pubic sy mphysis 1s lost entrely In others,
as 10 the crocodile and the alligator the pubss 18 completely excluded from

Fla 1 Lateral showing the development of the pelnc girdle from
AT entircly

to the amphiba ventmully stusred pelvie girdke fs developed
m the hteral muscobture of the abdominal wall. B
fossil emphib The ilum rep d by a loag postenody duected

© P
fllom has broadened and has made firm conmct with the verehrue.
from Romer A. S Tbe Vertebrate Body Philadelphis end Loodon, 11
Co 1949)

participation 1n the formation of the acetabular cavity by overgrowth of the
sschium. Despite these changes, the persistence of the jschium 1n gl forms 13
evidence of 13 importance 1n the statics and dynamics of the Jower extremity
in relanon to w hich it onginally developed.

In man, the carnlaginous aniage of the schium sppears durmg the sccond
month of fetal hfe and chondnificatron 1s completed during the thurd moath



=

Owfication of the mnommate bone A, st the third mtraoterine month

at six years of age E at about fifteen years

D
gf age. (Reproduced from Piersol, G A. Hmaar Anstonry Phuladelphia end London,
J

At this tme, the pomary
center of ossficanon for the
ischium appears 1n the body
of the bone. Secondary cen-
ters of osaficanon for the
scetabulum appear some time
before the tenth year but
secondary centers for the
sschul spine and the tuber
osity do mot become roent
genographically apparent be
fore the age of eleven. Oss-
ficaton in the body pro-
gresses so that av about the
age of eighr the cpiphyss
between the ischial ramus
and the descending ramus
of the pubss normally closes.
Complete  osificanon  and
unuon of the acetabular cen-
ters occurs at about the age
of fifteen, but the cpiphysis
of the tuberosin, does not
fuse sohdly unul about the
twenueth year (Fig 2)
The epiphvms of the 1s-
chual tuberosity has been de
scribed by Poland'® a5 o
“wide and thick plate wider

Fic. 3 Secondan centers of osmfication of the os
mnommatum. The cenrers of osmficanon of the ilisc
crest, the postersor ilwe spme the anterlor infenor
spine of the firmm, the schul spine, and the schul
tul are shown The forward prolongstuon of
the yen of the tuberosity indicates the line of
attachment of the falciform portio of the sacro-
tuberous lgament. (Reproduced from Hellmer
H.‘Ameufmu.mzncwpantmofd}e hysn
of the nchrom Areh Ortbopedic n qu?l ank
beiten 43 45 1933 )
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4 Injurles and Surgikal Diseases of the lechium

than any of the other epiphyses of the hip bone. It extends from the lesser
sacro-scratic notch to the upper end of the descending ramus of the pubus.”
Hellmer" states that “the epiphysis includes not only the tuber schn bue
extends forward to the junction with the os pub, which 1s interestng
from the phylogenetic pomnt of view Parsons thinks that the epiphyss
of the sschium 1s homologous wath the hypoischium of reptiles” (Fig 3)

THE ADULT ISCHIUM

The adule sschuum, the thickese and stourest part of the os 1nnomt
natum, consists of (1) the body (2) the ramus, and (3) the tubcrosity
(Fig 4)

‘The body on cross section 1s somew hat triangulac in outline with jts spex
directed ourward. It presents three surfaces (anteroexternal,
and inrernal) and three borders (antenor posterior external) The ortero-

/'

oot foramsn
[
Som-tpadensans
Cleswreter
P
Becrpe
Adeiwctor
——

Fi. 41 Lateral viewr of mmunsculac strachmenss t the sarfaces of the chium
(After Crav H Heowan Amstomy Sprrke, Philadeiphis, and New Yok, Lea &
Febsger 1113



Anatomy of the Ischlum 5

external surface s bounded antenorly by the antenor border and postcnorly
by the external border Above, this surface corresponds largely to the ischual
component of the acetabular cavity It 1s smooth, concave, and partly cov
ered with cartilage for articulanon with the head of the femur Below the
scctabulum and just above the external surface of the tuberosity with w hich
the anteroexternal surface of the body 1s continuous, there 15 a groove along
which the tendon of the obturator externus muscle ghdes as 1t passes back
ward to be inserted 1nto the trochantenc fossa of the femur

The posteroexternal surface 1s bounded antenorly by the external border
and posteriorly by the posterior border Above, 1t 1s continuous with the
ilium and below with the 1schial tuberosity It 1s broad smooth and some-
what quadrilateral 1 shape and provides the surface over which the pyn
forms, the gemell supertor and mfenor and the obturator internus muscles
ghde as they pass out of the pelvis to their insernon 1n the trochanteric fossa
of the femur The lower porton of this surface presents the continuation of

T 4B Vednl
(After Gy H H‘"““‘Wlmchmﬂmmthemrfmn{rh:uch:m

Febger 1913 ) uman Anstonry Sprzka, Phuladelphna, and New Yorl, Lea &



6 Injurles and Surgical Diseases of the lschlum

the groove for the obturator externes tendon seen on the anteroexternal sr
face The inferor edge of this groove 1s formed by the projection of the
tuberosity and 15 the site of ongn of the gemellus inferor muscle.

The mternal surface, which forms part of the lateral wall of the true pek-
vis, 15 smooth, concave, and affords attachment to # part of the obturator
nternus muscle.

The anterior border forms part of the outer arcumference of the ob-
tarator foramen. The external border separates the anteroexternal from the
posteroexrernal surfaces of the body ‘The posterior border of the body of
the sschim 15 continuows with the postertor border of the ibum and forms
the larger part of the anterior circumference of the great sacroscistic notch
Somevnhat below the mid point of the posterror border of the schium,
thun, triangular prommence of bone the spine of the ischaon, projects pos-
tertorly and medially  The outer surface of the spine 1s the site of ongm of
the gemellos superior muscle 1ts mnner surface s the nte of ongin of the
coccygeus and part of the levator anr muscles, while its apex gives attach
ment to the sacrospmous or lesser sacroscrane hgsment Below the rchual
spme, on the posterior border of the bone 15 a notch that transmuts the ten
don of the obturator internos muscle. This notch 1 converted mto 2 foramen,
the lesser sacrosciauc foramen, by the atrachment of the szcrospinous ligs
ment to the spine above and of the sacrotuberous ligament to the tuberosity
below

The rammis 15 continyous with the tuberosity and 15 considerably stouter
than the descending ramus of the pubis, which it runs inwerd and upward
to meet to complete the schiopubic arch. This portion of the bone 15 flat
tened and presents two surfaces and two borders, The outer surface 1s rough
and gives ongin to part of the obturator externus and adductor magnus mus-
cles. Its nmer strface 1s smooth and forms part of the outer wall of the true
pelvis. The upper border 1s thin and sharp and forms part of the lower cir
cumference of the obturator foramen The mfersor border 1 thick and
rough and presents two edges with an mtervening space. The superficral
lay er of the tmangular higament of the permeum s atrached to the mner edge
of the inferor border The deep laver of the superficral perneal fasas 1
attached to the outer edge. The transversus perinet and the erector pents of
erector clitoridis muscles take their ongin from the surface between these
two edges.

The tuberosity of the schuum 15 thar portion of the bone between the
body and the ramre On cross section 1t, like the body s triangular in out

line with the apex of the tangle directed outward. It presents three surfaces
and three borders. The apex, formed bn the external border s collinear with
the external border of the body and divides the externzl from the posterior
surfaces of the tuberonty
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The external surface of the tubcrosity 1s somew hat quadrilateral in outhne
and 1 conunuous with the body above and with the ramus below Tes
bounded m front by 1ts anterior border which forms part of the posterior
and infenor margn of the obturator foramen, and behind by the external
border which separates the external from the postenor surfaces of the tuber
onty It gives onigin to the quadratus femors muscle and i front of this to
some fibers of the obturator externus and adductor magnus muscles

The snternal surface 1s bounded antenorly by the posterior margin of the
obturator foramen and postenorly by the posterior border to which the
falcaform prolonganon of the sacrotuberous ligament 15 attached

The posterlor surface 15 quadnlateral 1n shape and 1s bounded above by
the groove for the tendon of the obturator mnternus muscle, laterally by the
external border and medially by the postenior border It 1s drded nto an
upper and a lower part. The infenor part tnangular i shape, 1 subdivided
mto two smaller parts by a promment vertical ndge. The outer of these sub-
divisions 15 rough and serves for the ongin of the posterior fibers of the
adductor magnus muscle The mner subdivision serves for the attechment
of the macrotuberous ligament. The supertor of the two mun dimsions s
quadnilateral m outline and 1, n turn, subdvided by an oblique ndge into
an upper outer portion that affords attachment to the ongin of the serm
membranosus muscle and a lower 1aner pornon that gives rise to the semt
tendinosus and biceps femons muscles.

Two hgaments are particular to the schrum  the secrotuberous or great
sacroscraic bgament and the sacrospinous or lesser sacrosclane higament
(Fig 5) These two higaments serve to convert the notch on the posterior
border of the body into a forsmen, the lesser sacroscianc foramen, which
transouts the tendon of the obturator internus muscle. In addition, 1t trans-
muts the snternal pudendal vessels that make their extt from the pelvis
through the great sacroscutic foramen above the levator ani muscle, wind
around the base of the 1schial spine, and re-enter the pelvis through the lesser
sacroscianc foramen below the levator ani muscle

The sacrotuberous or greater sacrosciatic higament s flat and 15 narrower
1 15 mud porton thau at erther extremity It ansas from the broad base
afforded by the postenior spine of the fium and the lower part of the lateral
margin of the sacrom. Te passes obliquely downward forward and ourward
to be atrached along the inner margin of the tuberonity and, by 1 faleiform
prolonganon, to the mner edge of the ramus of the sschium. Among others,
Prersol* has called attennon to the fact that, at 1ts 1nsertion mto the tuber
oty the hgament “i8 continuous with the fibres of ongin of the brceps.”
This 1 especally interesting 1n view of the homology that has been estab-

Inhed betw een the human biceps femorns and the hamstmng muscles of low er
forms, the sacroperoncalis and the ihoperonealss muscles. In these lower
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forms, the hamstning muscles attach exther to the sacrum or the ilum and
act with other muscles that tend to nilt the pelvis upward.
Bland Sutton™ has noted that 1n man, “the biceps femons tendon arses

Fm.S Thrpotx:nurhqlmemo{lhenmﬂhc
A, th

Iament showmg
o f-lufmm pmlong-non B d|e Tm ataachment
of d from
Rou\lcm H  Awstowde Ht.mnc Nemon et Cie,
Pars, 19°4)

from the tuberosity of the
schimm but when s ten-
don of ongmn 15 carefully
dussected, 1t can be traced
nto the great sacro-scranc
Ligament. By pulling on
the hamstring muscles and
especially the breeps, the
coccyx may be made to
moive on the sacrum.” He
noted further that “Weber
found in a subject dissected
at Guy s Hospitsl, 2 sesa
maid m the tendon of the
biceps sand this tendon,
which was directly con-
tnuous with the great
sacro-sciane Igament, ghd-
ed over but had no attsch
ment to the nchisl tuber
osity  The concluston s 1r
ressstible  that the great
sacro-sctatic hgament i the
divorced tendon of the
biceps femons muscle.”
The sacrospmous or les-
ser sacrosciatic igament 18
much smaller then the
sacrotuberous ligament. It
1 fan-shaped m outline and
arsses from s broad base
on the latersl margn of
the sacrum and coceyx
anterior to the orgm of
the sacrotuberous higament.
It courses downward and

outward and s atrached by 1ts apex to the up of the schul spine. Though
15 fun oon 10 adulr anatomy scems to be that of re-enforcing the stahulzmng
acton of the sacrotuberous hgament, its denvenon appears to be entirely



Anatomy of the lschlum 9

different. Bland Surton,”® who ongmally expressed the opmion that st
represented the regressive remnant of an carlicr osscous union betw een the
sschual spine and the sacrum, later concluded that ‘the cocey geus s, 10 man,
a vesnigial muscle and a superfical examination 15 suffictent to show that st
contans 1 large amount of fibrous nssue A study of comparative anatomy
of muscles demonstrates satisfactonly that the lesser sarco-scratic ligament
results from regression of « large tract of the coccy geus. In the first cdion
of thu boal, I regarded the lesser sacro-soatic ligament #s the fibrous repre
sentation of the long 1schial spine which armadillos sloths and other
edentata, recent ar exunct, reaches to the side of the pseudo-sacral vertcbrae.
The wiew that the coccygens 15 responsible for 1t s simpler and more
probable.

A number of different bursae, by some alleged to be inconstant, have
been described 1o relation to the 1schiom. The largest of these, when present,
the bursa schizdica, 15 sitnated between the deep surface of the gluteus
maximus and the ruberosity of the 1schium This bursa s not be confused
with the occasionally present subeutaneous bursa tuberis 1schladica described
by Vaulpian and Hyrd. Another the bursa musculi obturatori mterm,
probably more constant but chrucally less important, 1s described as enising
between the tendon of the obturator internus and the margn of the great
sacrosciatic notch over which the muscle passes Several smaller muscular
bursae exxst betw een the ongins of the semmembranosus and semitendinosus
muscles.

The artenal supply and especually the venous drainage of the schium are
of great mterest and importance. The main artery of the ischium and the
surrounding region, the obturator artery 15 extremely verable m ongumn.
In about half the cases, 1t anses from the antenor division of the internal
ihgc or hvpogasmc artery It may however arise from the common illac,
the mternal pudendal, the scianc, or the gluteal artery In other wstances, 1t
has been described as artsing from the external 1liac, the deep epigastric, or
even the femoral artery Within the pelvis, the obturator artery gives off
three branches s pubic, 2 vesical, and an 1lac branch The artery makes jts
exie from the pelvis through the obturator canal Just before it leaves the
canzl 1t divides into antenor or internal and posterior or external branches
chac lie between the obrurator membrane and the obturstor externus
muscle and diverge at almost minety degrees from cach other The antenor
branch follows the antenor outhine of the obruraror membrane and supplies
the pubis and the muscles that arse from the pubis. The posterior branch,
lying mamly along the postenor nm of the obturator membrane sends 2
branch through the metsura acetabuls to suppl the fat and ligamentum teres

of the scerabular cavin and then descends to terminate around the 1schual
tuberosity
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Waldeyer ** who made 2 special study of the terminal distribunon of the
obturator artery noted that mn fifry cases he invansbly found an addimonal
long branch that descended on the ramner surface of the obturstor membrane
to supply the tuberosity of the schrum. This small rtery 15 2 branch of the
postenior diviston of the obturator artery that should properly be described
as diniding into three branches (1) an scetabular branch supplying the
acewsbular canity (2) an mternal branch, wiuch descends slong the mner

Fia. 6. Dntribution of the obraracor arr (Afrer Waldeyer) The three
Inrernm, and ex;.;-um) are clearly vismlized. The

mam beenches (acctabalar
r:rmlnmonofdwbnnzhmthehmmlmrﬁaoirh:mmemmlbc

scen. (Reproduced from Spaltehols, W Hindatles der A
Leipug S Hrrzel, 1921)
surface of the tuberomty and (3) an external branch that follows a similar
path along the outer surface of the obturator membrane. “The schum
supplied with bone artcries through both of these branches but especully
through the ramus internws™ (Fig 6)

The venous drammage of the wchium mta the énferior vens cova = effected
through the obturator vemn w hich, 1n general, follows the course of the ob-
turator artery There are, m addsion, 1mportant connections between the
caval dramage of the schiom and the verrebral venous system, described
m detail by Breschet,’ and to which sttention hss been directed by the
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sudics of Batson®? and others!* These may be of importance 1n account
ng for mfectious and neoplastic embolization spectfically to the schium
No information s available about the Iy mphanc drminage of the schium.
The penasteum corening the bone, and possibly the ischum stself dermve
nerve supply through the obturator nerve.
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CHAPTER 2

Physical and Roentgeno-
graphic Examination
of the Ischium

PHYSICAL EXAMINATION

THE ExTrRNVAL OR femorsl sspect of the ischum 1s covered by the heavy
mass of the pelvifernoral musculature and 15 not eamly sceessible to physical
examnation. In extension or the erect posmon of the body the tuberosity
of the nchium 1 ludden beneath the lowermost fibers of the gluteus maxmus
muscle, but can be located by inserting the fingers under these fibers mn the
gluteal fold. In flemon, whether 1n the seated or the lthoromy posinons,
the tuberosity ghdes from under 1ts gluteal muscle covenng and becomes
practically subeutancous In all posrtons, the schral rmus 15 subcumneous
and can be readily exarmined in the

The whole of the internal or pelvic aspect of the 1schium, from the tp
of 1t spme to its junction wath the pabss, 15 readily palpable exther by rectal
or vaginal exammation. By these routes the sscrospinous ligament, the drstal
end of the sacrotuberous higament, the tuberosity and the body of the
1schium, the low er part of the obturator membrane covered by the obturator
internis, muscle, and the entre length of the tschial ramus sre available for
digital exploration. The existence of edema, pownt tenderness, wregularies
in configurzbon, as well ss localized accumulstions of fluid that might other
une be overlooked can be casily discovered. Such exammaton s of the
utmost ymportance and should never be neglected m routine 1on of

12




Physkal and Roentgenographic Examlnation 13

the mschiom, or mdeed, of any condwon 1n W hich there 1s limitation of
f the hu
m?;‘];;o;nphlcafl\ ymportant structures about the 1schum may be ac
curately located by their relation to a subglurml triangle the apices of which
are the posterior supenor ihac sping, the up of the great trochanter and the
schial tuberosity (Fig 7) On the line drawn from the postenor supenor
ihac spme to the great trochanter
the gluteal artery and the suprapyrt
form poruon of the great sscro-
sciatic foremen hie at the junction of
the moer and muddle thirds, while
the base of the ischual spme and the
head of the femur he at the junction
of the mddle with the outer thirds.
On the line drawn from the tro-
chanter to the 1schrl tuberosity (the
posterior half of Nelaton's line) the
femoral necl lhes at the juncuon of
the outer and mddle thirds, while
the scunc nerve lies at the juncnon
of the mddle and wner turds. On
the Line joinmg the posteror 1hac
spme with the tuberosity the Lschxn‘I: 1 - .
ne, the mfrapynform portion o 1o e trungle
Ic great ucrofclauc fOl‘;P.l:lCn, and ?;f;m;ogf’lnm ‘gfa‘f":;f:g:i
the stroctures entering the lesser foramen are locared wt the junction of

the mner and rmuddle thirds of the lme

sicrosciatic foramen ke spproXt  4¢ “Tye infenor giotea) areery  the in-
mately at the level of 1ts mud pomt.  frapynform poruon of the %‘ru‘t sacro-
All these references are relanie :;::Lf;'m, T :‘(‘{:Kbgd_‘;’og‘;ﬁ
and depend upon the zssumpnon ILme 4B The schnc merve lies st the

that the poiwnts that determune the 1u0ctoo of the mner and middle thirds
lines are ‘1’: thewr relatively normal of the lime BC

posinons. Objectise v aluanon of the topographical relauonship of Nelaton s
Iinc or Bry ant s tnangle 1s meaningless unless it cen be established that the lines
of reference are 1denncal on both sides of the body 1t 18 common practice to
describe the great trochanter of the femur as bang above Nelaton's hine”
or “closer 1o the base of BDryants trangle™ on one mde or the other The
clinieal 1mplication 15 that something has occurred betw een the great tro-
chanter and the pelvis to warrant the suspicion, among othery, of 2 fracture
of the femoral neck, a dislocation of the femoral head, or a coxa vars de

formuty This 15 not necessarily the case since 1t s evident that the change
m relanonship may juse as well be due to 2 depression of the line of
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Fua 8 Uxuf]\:h:mllm:.“’kiwtmmfmo{dudh::mol}cntmthe
mtenor r of the llmm, the hehnl rmberosiy dhe the
T o S e o

trochanter
Nelstons Ime has no ificance. A rhcnomulrchdmshlpﬂ:hcu-pu{thc
mﬂmc\tmllﬂkb&mo{fﬂﬂﬂﬂﬂr the trochanter wrth upward
dmplsceruent of the small fragment. Tho detunce from the tip of the trochenrer to
the malleolus B d. C ‘the troch 1 gbove Nelston's lme because of coxa
van, frecture of the famoril neck, or dulocanon of the head. The dbmancs from
the schhl and the antenoc sy r illsc spine b decressed as compared
wuth the normal D the trochanter by sbove Nelaton s line because of fracture
of the mchisl tuberosty The dntance fram the nchiel tuberouty to the malleolus
s decrested buc the other messurements are wendeal with those an the unaffected
sde E the rochunter m shove Nelstons Ime because of frecture of the anteror
mp&mfﬂncwmdmnmfmdﬁhpolulodﬁennélnmlmbdwﬁtdwhﬂc
the other
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C D

Fre. 9 Use of Bryants e. 4 the narmal reatbomship B the base
of Brvants tnangle o shortened o5 o result of cowa vara, frcture of the
femoral neck, or dnlocation of the femoral hesd C the base of the trungle
Is shortened as 8 comsequence of fracrure of the t trochanrer with up-
ward lacement of the D the bne of the omngle n shonened

dm"ofd)efmumdmmmpﬂmrﬂhc
spme.
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reference 25 to an clevation of the trochanter Such situattons may anse,
for example from antecedent avulsion of the wschial tuberosity the antersor
supentor spine of the thum or 1n fact, from a fracture of the trochanter
tteelf wathout any change in the posinon of the femoral head or neck or am
damage to the acetabular margin.

The sigmficance of Nelaton's line lies in the aceidentally discovered fact
that the base of the great trochanter 10 the flexed positton, or the tp of the
tochanter 1n the extended posinon lies on the hne thar joins the anteror
supenior iliac spine wich the rschial tuberosity The collmanty of any three
points in space 15 an extremely fortwitous circumstance and a change 1n amy
onc of the points necessarily 1nvolies a change 1n the geometrical relation-
ship of the other rwo This geometncal relanonship can acquire mesmng
only 1f 1t 15 supplemented (Fig 8) by arthmencal determmnanons of the
actual distances of the three pownts from a fixed point of reference such as
the internal malleolus.?

Thus, 1t 15 evident that elevston of the great trochanter above Nelatons
Line, m the sense of 2 fracture of the femoral neck or a dilocation of the
head, sequires diagnostic sgmificance only of the distance from the up of the
trochanter to the malleolis 1s unchanged w hile the distances from the enterior
superior thac spine eand the schial tuberosity are less on the affected than
on the opposite side. Incresse 1n the distance from the tp of the rochanter
to the malleolus, the other tv o distances being unchanged zs compared with
the opposite side, would be suggesuve of a fracture of the great trochanter
Drmunution of the distance from the 1schial tuberosity or from the anterior
superior thac spine withour any change in the trochanter mmalleolus distance,
13 compared with the opposite side would suggest an avulston fracture of
the apophysts of the tuberosity of the ischium or of the antenor supenor
tlzc spine respectvely rather than eny pathology in the regron of the
femoral head or nech Precisely sinular crittersm must be made of the romtine
wse of Bryant’s trizngle (Fig 9)

ROENTGENQOGRAPHIC EXAMINATION

In the last analyms, dagnoss in any condrtion mvolving the schrum
will depend upon roentgenographic visuzhzation of the part mvolved All
the surfaces end borders of the iscluum can be readiy submutted to x ray
examimation by means of four exposures anteropostenor antenor obliue,
posterior oblique, and latersl. Exanunation of the nschium should slways
begm with & numple anteropostenor view of the ennre pelvis so that the
topographucal relationshups ss well as the comparanive appearance of both
pchra can be made. Though 1t would hardly seem necesmary to wnsist on
matters of techruque, dusregard of standard practice, especrally wth respect
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to the symmetrical placing of the patient, has led to numerous erroncous
ns.
m;zlrustl}?c normal antcroposternor view the patient should be 1n the supme
postion with the legs parallel and both tlac spines at the same fevel, on a
line perpendicular to the longitudinal axs of the body (Fig 10) 1If the
pelvis cannot be brought 1nto the standard pomtion because of contracture
of the ps or flexon of the lumbar spine no effort should be made to ex
tend the legs, and the ¥ ray tube should be so tlred as to give a relanvely
normal projection of the pclns. Thus, if as a result of anky losing spondy

N

Fia 10 Normal anteropostenor view of the pelvh. Thn sandard vicw permns rapid
ancntauon of both nchi provided the exposure hes been symmetrically made.

s, the pelvis 1s nlted upward fifteen degrees, the x ray tube should be
sunilarly nlted fifteen degrees so that the central beam 1s directed from n
front and above, It 15 extremely important that absolately s, mmetrical ex-
posures be made and especial care must be taken to avoid rotatory displace-
ment of the pelvis,

Genenally speaking  the normal anteropostenior view of the pelvis will
present essenmally the same appearance on both sides. Unilateral prominence
of the rschal spme may occasionally be noted, but 1t may be considered as
magruficant if there 15 indisputable evidence of asy mmetrical exposure as
evidenced by displacement of the mid sacral aus toward the side of the
apparent lesion, relative diminunon of the size of the obtorator foramina, or

relative increase 1n the width of the ilium s compared with the opposite
nde (Fig 11)
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Lamy and Vincent,' who became iterested in thes sobject because of
fabse dugnoses of acctabular fractures 1n infents, showed that rotation of
the pelvis resulted 1n prominence of the spine of the ischuium on the sde
toward which the pefvis was rotated Similarly bilateral promunence of the

Fu 11 False nchom verum, The hchial spme ap-
b 1 3 erical

P P b

by dndxﬂ'crmcehénmdmofkr‘?eﬂhc

slae, the symmetry 1 contour of the pelvic inlet, and
the difference m the smze of the obrumg:lfonmh:.

can barely be vmulzed becsmie of the downward tih

g of the pelvs.
ischial spmes resulted from excesave forward ntlung of the pelvis This
projective allusion could be recognized by the fact that the 1schil spines
were projected at ¢ higher level than normal, that the contour of the pelvic
inlet was abnormally large, that the sacrum was sbnormally horizontal, and
that the obturator forsming were sboormally smll (Fig 12)
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“The anteroposterior appearance of the pelvis will vary with the age of
the patient up to the time When complete matunty has been reached. The
first and meost striking difference to be noted n the roentgenogram of the
infanule pelvs, up to about the age of eight, s the discontinuity that exists

° \\b ;
N\ j_

y at the met bic juncooa. The three

- 4

There n disc P
components of the acctabolum are deady vrmlired.

Fio. 14 Pelvic roentgenogram . child errs, nchropub)
epphyis has closed wrth xhghrmll:lbmn dm}u ‘i‘he l;lt-:lmhr avn;:

1ppears to be formed by u smll supenor ilac porton and 2 mfenar

chopubie
m&u‘m! poron. Shenton s pubofemoral Ime and Lann s iliofemoral Ime are

l:::l\\rd;n (t]h? put;::mmd 1schual ram (Fig 13) This junction 1s caralaginous
o "c ect mes gradually smaller as the normal age of osificaton
o mcm 1 =£meachtd. Normal closure of this epiphyvseal line occurs at
o I:L;c of esght. Closure may, occur earlier or later and with or with

ule formauen. Although the bulbous form of closure has been con-
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sidered pathognomonic of wschiopubic osteochondrius, it must be emphasized
that nodular closure of the schiopubic epiphyss may occur ormally In
the absence of any specific symptomatology nodule formaton m this regron
cannot be considered 25 anything more than  normal vanation (Fig 14)
The most strikang appearance 13 that of the apparent dscontnuity of the
bones that enter into the formaton of the acetabulum. The os mromumtum
s developed from three separate centers of ossification that sppear durng

Fia 15 Antenor oblque view of the pelvit The
thigh on the affected nde i flexed and rotared ourward.
beam 1 directed snteropostersorly sffording

H f the lteral and valls of the

- view of the “

the second to fourth month of intravterine hfc. At or shortly after birth,
the y-shaped cartloge thar scparates these three centers divades the
acetzbulum into three cqual parts. Later the scembulum appears, roent
genographically to be divided mrto two unequal parts s smalier supersor
part, forming the roof of the acetabulum and denved entirely from the
tium, and 2 larger infenor part, which forms the medml wall and caviry of
the ecetabulum and s denved from the ischrum and pubre. (On an antero-
posterior view the descending branch of the mparate carulage separaung
the pubis and the ischium s not readily visualized.) The ather two branches
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of the tnpartite carnilage the 1hopubic and the iliosclual cartilages do not
le m the same anteropostenior planc but arc largely supenmposed one
upon the other in the anteropostenior roentgenogram of the pelvis, As a
consequence, a single relatively dlear space appears between the smaller
superior thac part of the acetabulum and the larger mfenor ischiopubic
porton of the acetabulum

Fia. 16, Postenor oblique view of the pelvm The patent s turned about twenn
degrees toward the affected nde wrth the unaffected thigh hving above and m frome
of the mvalved side The central beam b dircctly above affordmg & view of the entrre
outlme of the obturstor foramen.

On antcroposterior views of the pelvis, regardless of age, 1t will be found
that a relanvely smooth curve can be drawn along the lower border of the
femoral neck 1nto the outline of the ascending ramus of the pubis This 15
known as Shenton s pubofemoral Ime and a break m the normal smooth
coninnty of this hine has been charactensacally found in delocations of
the bup An ilofemoral line drawn along the outer edge of the 1hac wing and
then along the upper border of the femoral neck (Lamy s ine) 1s of less
dﬂgnnsm: significance While the smooth continuiy of this hne may be
broken m cases of dislocation of the femoral head or fracture of the femoral
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necl, the appearance of dscontinuity may also arse from stmple rotztion
of the pelws.

Though the normal anteroposterior view of the pelvs wsually suffices
for general survey of the whole of the schium, 1t may occasionaly be de
sirable to obtam special views for the purpose of mare carcfully exzminmg
speaific regions. For this reason anteror obhque, postenor obligue, and
laters] views may be helpful.

The antertor cblique view for exsmination of the lateral and medil

|

Frg. 17 I‘rnnlrwwufdwﬂp;i;dmmpaum(mnbepbadmd:empmepmbu
on the sbdomen The commil bexm

with both chighs completely » overbesd
and affords & view of the pasterfor and mfepor borders of the nchul tuberoaty, the
wdfmdxwddxmurmmmﬂmmdmbnquhnfdr
sceabuler cavy

walls of the schium, 15 obrained by flexion of the thigh on the affected snde
and rotaung the thigh outward undl it and the pelvic wall Lie 1n the plane
of the x ray table directly beneath the overhead x ray tube. This gives an
oblique view of the pelvn, but the central beam of the ¥ nay is parallel to
the oblique position of the ramus of the 1schium (Fig 15)

The posterior oblique view for examinanon of the margins of the
obturator foramen and the posterior and mfenor borders of the iscluum, i
obtamed with the panent lving on the affected side. The body s rotated
about tweny degrees so that the upper or urunvolved imb lies anterior to
the part beng cxamined. Thus serves to bnng the obturstor foramen into
the plane of the x ray film directly under the centrsl beam of the x ray
tube (Fig 16)
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The lateral view for visualzation of the postentor and nferior borders
of the schium, the mferior surface of the acetabulum, and the groove 1m
medately below which transmits the obturator externus muscle, 1s obtained
with the patient lving in the lateral positon. The thighs are spread suffi
ciently to permit passage of the x ray beam that 1s directed from in front
and below to above and behund against a vertically placed film cassette. A
similar exposure may be obtamed with the patient in the supine posinon with
the thighs flexed to a nghr angle and the pelvis nlted shghely upward (Fig
17)
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CHAPTER 3

Ischium Varum

HIVM VARUM” 18 & designanon that has only recently acquired stature in
wpedic termmology  Despite this, 1t has already been employed ro de
be two different condrnions, one of which s characterzed by & real, the
et by an apparent decrease m the distance between the bsciual spines.
m the point of vien of the orthopedic surgeon, the interspinous distance,
n when there 15 a real decrease, has little importance, except perhaps a5
rcating a change in the obliquiny of the ischium and therefrom a change
he angle of inclination of the lateral wall of the pelos. e s, of course,
major importance to the obstetrician for whom excessive narrowing of
transverse demeter of the pelvic outlet may consttute a serious canse of
toci.

TRUE ISCHIUM VARUM

trictly defined “schium varum” indicates nothing more than an axal
nge in the onentaton of the schual wall to the mud hine, It should there-
% be applied only to those instances 1n which, as in the funnch-shaped
18, there 15 an actnal inward devmnon from the normal m the mguler
nonship of the plane of the mschium to the sagreal plane of the body
ual inward angulation of the wall of the true pelvis may result from
soacetabular fractures (Fig 18) or from more complicated pelvic m-
es such as occur m Malgaigne s fracture. In one such casc reporred by
e, narrowng of the pelvic outlet wes so marked as to necessrtate forceps
very dunng the course of which the schrum was broken.

Tese inward angulanons necessanly determine 2 medial approximation
e 1schial spines and a comsequent reduction 1 the interischeal or inrer
ous dameter The anteropostertor roentgenogram of the pelvss in such
ens wall show an abnormal wnilateral or bilateral prominence of the

2
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1schual spine that 13 consonant w ith the obliquity of the pelvic wall and an
actual decrease 1n the mterspmous diameter It 1s evident that true 1schium
varum must mamfest not only a real decrease in the interspinous diameter
such as may be suspected from the roentgenographic evidence of prominent
sschual spmes but also spe
afically  actual ncrease m
the oblquny of the pelvic
wall

FALSE ISCHIUM VARUM

True increase n the -
chnation of the pcl\'lc wall
must be carefully dson
gushed from false or ap-
parent obliquiy,  Decrease
n the mterspinous diameter
15 not necessanly assoctated
with incressed obliquity of
the pelvic wall and may be
seen 1 the Roberts, the N
Nacgle, the transversely con f:c';:l&g:“:lﬁ““:" ot the ;ﬁ‘;:";f‘tﬁ“,,;
tracted, the Octos, the oste  dsplsced mward wrth narrowing of the pelvic
omalacic, the android, the Y
coxalgic, and other types of dystocic pelves. In all of these the position of
the sschizm 15 undoubtedly abnormal, but without any ¢evidence of -
creased obhquity  specifically varus, with respect to the mmd line of the
body The roentgenograms of such pelves, mturally disclose sbnormal
medial approumanion of the 1schial spines resulting from their actual medial
displacement. It 15 possibly as a consequence of this similarty wath the
funnel shaped pelvis that such roentgenographic evidence has been accepted
as the hallmark of varus of the ischium, This s the more unfortunate 1n that
the weight of authonty has cloaked such evidence with a versmulitude
that more critical snaly sis does not warrant.

Influcnced by the work of Le Demanay * on the effect of mterutenne pres-
sure on the fetal hip and the work of Calot? on the sigmficance of the change
from the half-orange shaped normal acerabulum to the half lemon-shaped
dvsplasuc acetabulum, Murk Jansen? esolved a complicated theory that was

mtended to explain the pathogenctic equivalence of a whole senes of hip
anomalies,

In thee affecuons, there 15 not aluavs a flacenung of the
g of socket through o
thickenng of the floor In a relanvely large number of cases, the floor of the
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Let 1 of normal thickness, but the os 1schii has swung on & ruming pout
uted about the mddle of the acetsbulum, so that rtx low er part points muward.
¢ forumen obturatornmn has thus become smller oa that nide than on the
sl nde, so that, at first sight, ane 15 inclmed ro ascribe the difference
‘metrical exposure. However when ischium varam s present, thes difference
found when the parts are exposed with perfect symmetny We have
sons for believing that the hip socket may not only become flac and wide,
: ako twrsted. In short, congemtal hip duslocation is often found com-
red with a flar up socker (through a thick socket floor or with & wide socket
vugh nchrum varam or 2 Y-shaped pear figure) just 13 1t = often combmed
h coxa vara, cox fracta, coxa valgs, coxa plans, shpping epiphyn, or malam
Qe
{Vhife the somew hat indscnnunate grouping of conditions, as different
tologrcally as Perthe s disease, slippmg of the upper femoral epiphys, and
ngenua] dislocation of the hip, cannot be acccptcd at the present time,
e are other equally vahd grounds for a healthy shepucism with respect
Jansens explanation and specifically hs validanon of the concept of
hiam varum, In the first place, there appears to be scrious confuson m
rrelarmg the wide maternal pelvs, which 1 essential to delvery of the
ge bruned fetus, with the wide fetal pelvis, which 15 the alleged cause of
: vanious hup anomalics previously noted The former 1s concerned with
: mrerior of the marernal pelvis, the latter wath the extenor of the fetal
Ivs. Even 1f such a relationship could be established a3 a teleological neces-
v the relauve infrequence of any one or all of the hip omalies teken
gether does not seem to have been substantated on a stanstical basis. Ina
sent study of two hundred adult pelves (one hundred male and one hun-
ed femle) R. A \lilch noted that there was no correlanon between the
erior of the true pelvis and the external charactenstics of the lareral pelvic
tll or the mteracetabular dstance.
Sull more important 15 the fact that practically all the evidence adduced
Murk Jansen 1s of a roentgenographic nsture. Such dams are potonously
itrestw orthy with respect to line or angle measurements. Nerther of these
termmations 15 mvarably projectine unless special atrennon 1§ given ©
sure parallelsm of the roentgen plate with the part to be x rayed and per
ndiculanity of both to the central beam of the x ray  Aware of these re
+ctans, Boerema® undertook to review twenty five cases of Perthes ds-
s¢ 1n whom Jansen had postulared the existence of a flat scetabutum and
thrum varum as mamfested by intrapelvic protnuson of the rschal spmes-
n the anteroposterior views of all these cases, Bocrerm did, in fact, find
ch protrusions. In mne cases, bowever a number of views other than the
ireropostentor were made and these, strangely enough, did not show the
wractenste sschium varum. Boerema quickly noted that the so-called
Iteropastenor views were ot in fact entrely symmetrical and expressed
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the opinion that Jansen s results were obtamed on ssymmetnically exposed
pelves,

In confirmation of this opinion, Bocrema showed that unilateral prom
nence of ather ischal spinc could easnly be produced by rotation of the
pelns toward the same side. This was mdependent of any hip int oh ement.
Its appearance in clinical cases was due to the coexistence of hip contractures
which enforced ipsilateral rotanon of the pelvis (Fig 19) By appropriate
posorung  of the patient, 5o
called 1schium varom could be
simulated on  the completely
normal side. This tvpe of asym-
metry can be quckly recognrzed
by companson of the relative
sze of the obturator foramina,
or the 1lac alac and the displace
ment of the axs of the sacrum
from the mud line of the svm-
phyvsis pubis toward the side of
the apparent 1schium varum He
shoned further that apparent
bilateral mtrapelvic protrusions
of the wschual spine could be
routinely produccd by expen
mental nlang of the pelvis mto
2 positon of lordoss such as
would constantly be present in
flewon contractures of the hips. ¢
In extreme pomuons, this type Fio. 19 Fabe nchom varum. The prom

mence of the nchul spme on the nght side
of ssymmetry would Pmb‘ibl‘ anses from the fact d?:t the x-ray :Ex made

be readily recognizable from the = n smymmenal ponoon with the pelvm
elevated on of the ssc rotated and flexed, owmg to fuslon of the

the configuranon of the pelvic righe b jome
nm, the foreshorteming of the obturator foramina and the high dusplace-
ment of the iscfusl spines. In lesser degrees of flexion of the pelvis, these

sugmata of ssymmetry mught be enuly overlooled or be impassible of
\enfication.

These observations are well itlustrated in the following case

h‘e\L ted seven, had been under treatment for a year for Perthes dsease of
(h: right hip. Roentgenograms made m the nrmmetnical posttion disclosed the
charscternsne a Arance of the condinon wathout any protrusion of the sschnl
spenes (Fig .10)‘“&:1(}1: pelvis rotated toward the side of the kesion, the Ischial

me promi When the child was placed 1n the supine
posnion with a pillow under the fumbar spine to umulate the ulung of the pepl'\ﬂ
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L= —

Fra 20. Fabe schum varum in Perthes dmesse. The hchial spine o
prominent owmg ro rotaten of the pelvs as & mdicated by the ovm-
metrical sppearance of the obturator foremma,

Fia 21 The etme s Frgure 20

has been redoced by roaung the patest dhghth to the left. Complete
symmetry of exposure has not been arnined a1 1 ev

pearince of the obtunator foramma,

that could result from flenon contractures of the hip, both ischial spines were
viszalized. The grester promumnence of the spine on the affected nde ws dearly
due to rotatron as was indicared by the duparity 1n sze of the obturstor foramint
(Fig 21)

PSEUDOFRACTURE OF THE ISCHIUM

Asymmetrical exposure of the pelns and the failure to recogmze the
dlusory nature of the so-called rschium varum to  hich it may grve rise have
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Fro. 2! Posmons of the nchrom in vanows posmons of the pelvm
A,lhenorr:éll;jwnm In B the pelvis b been rotated 30 to the

rght, the tpine 18 promment, In C the pelis hay been wlred
forward the spin¢ B higher and 15 slghth promment the schm n
foreshortened. In D rotation e m B has been sy on the
lardosss of C with resultmg prommence of the e. (Repro-
doced from Lemy L, and Vincent, ] La fauwme fracture du cotvle chez
Venfant Bull, et wrem Soc Clirurgiens Parir 29 79 1937 )

Yed to other clmical misconceptions. Sporadically  case reports have appeared
n the hrerature that have been designated as unilateral protrusion of the
acetabulum (Otos pelvis)  fracture or dislocation of the i1schium, or
eprphvscal separanion of the ischum. These latter conditions have usually
been deseribed v oung children 1in whom there have been physical signs of
a couts with flewon and adduction deformines of the hip on the affected
side. The child has vanlly walked with a Limp and passiv e motion of the hip



30 Infurles and Surgical Diseuses of the lichium

has ususlly been hnuted so that chinical evaluztion of the condition has been
dsfficulr. [he diagnoss has almeost myanably been made on the bass of a
roentgenogram disclosing 2 unilateral sbnormakin on the ude of the hip
sgos.

Considening the mtnnsic sirength of the pelvic arnculapons, the possibiliry
of such acute occurrences m the absence of a massive pelvic injuny seems
hughly unlitely The posability of reduction of such displacements by gentle
manipulation such as hes been described by Schoolfield’ seems not only un-
likely but highly smprobable.

Confronted on seversl occastons with situanions in which the dugnoss of
fracture or dislocation of the acetabulum had been made but where, 1n thar
opiyon, no such duplacement existed Lamy and Vincent! came to the con-
clusion thar the roentgenographic dugnoss represented “an error of mrer
pretanon.” They called attentron to the fact that, 1n all the cases seen or
reported, the roentgenograns had been taken with the pelvm in lordows and
rotated toward the side of the affected huip (Fig 22) Tn two cases in which
they present roentgenographic datz they were gble to “cure” the leston by
smuphy correcting the pelvic malposrion. Furthermore, they were sble to
produce 2 1dentical “lesion” on the opposite side by replzaing the pelvis in
fordosss but rotated towsrd the opposite, unaffected aide.

Since the roentgenogram presents only 2n optional projection, an dluston,
1t 15 clear that the “lesion™ mav be no “lesion” and the “cure™ no “cure.”
Before the disgnoss of a pelvic displacement can be made there must be
absolute 2ssurance that the pelvis 15 placed 1n a completels sy punetrical posi-
tion with respect both to the central beam of the x rav and the x ray film.
Where the assumpnon of such standard posion 15 mmpossible, the roent
genologmst as well s the climcran must be conscrously aware of the varred
appearances to which change 1n the positon of the pelvis my lesd. Asmall
axal displacemnents, a small x ray film disclosing only one nde or 2 sl
portion of the pelvis i completely meless A view of the entiwre pehas =
fundementsl to accurate diagnoses. YWhere doubr arsses, x rays m the stand-
ard posiuon e3 well as the oblique posipons arc essennal to the avordance of
error i describmg as actual pathology appesrances that result from nodhiung
more than sxul shiftng of the pelems.
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CHAPTER 4

Intrapelvic Protrusion
of the Acetabulum
(Otto’s Pelvis)

INTRAPFLVIC PROTRUSION OF the acetabulum was first described as s patho-
logrcal ennty by Otto n 1824 The addrtional designanion of “Chroback
pelvis” was mde enurehy graturroush by Eppiager® and was not warrmted
by any conuibution of Chroback to a better understandmg of the condrtron.
Ignormg Oto s specific enology of “gout,” which, with 2 more liberal con-
notation, mght be extended to designate arthnins of 1 nonspeaific ongm,
nothing essentialhy new has been added to Orto s descripuion.
Orto noted

the scetubulum protrudes so far mto the pelos that jt contamns not onh the
bead but also the normilh loag necl of the femmur and the upper scctabubr
margm aroculstes with the great mochanter The entire inner aspect of the
acembulum n smooth a3 well a5 the head of the femur Both ere devod of
carnlagmous covenng and have the abraded and polished sppearance of some
gouty jomts, oaly the porton of the head opposite the acembular defect s
roughened and eroded by sbsorpuon. The acctabular margn is roagh and uneven,
shightly thrckened, and so comstricts the femoral hesd that the krge head cannoc
be removed from the caviny of the jount. The mansverse Ligament of the acetsb-
utlim 13 osnfied. (Since the roughened larpe crochanter grates on the ronghened
seetabalar margin and smee the femoral neck 15 somew hat sngolar and the small
trochanter hns the sciatc tuberomty on Lackward flemon of the femuor the
femur 162lf can be roated oaly shghth forward and inward but not outward and
backward. Thu, the jomt m so restricted that the abdomen and thigh form a

nght angle in the snding poaton.)” f
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Despite thus classic description of 13 pathologic anatonny the conditton
was chmcally recognized onby rarchy Up to 1889 Schauta®™ notcd only
durteen true cases. With the development of 3 ray diagnosis and the careful
descnpuon of ws roentgenograpluc appearance by kicnbock '* the condition
has been recognuzed more frequently and the svmptomatology has been
more clearly defined. Exen so the condition 1s not comnion and up to 1932,
Pomeranz® roentgenographically recogmized only samew hat over forty
cases.

The madence of the affection appears to be definutely greater in females

w4

Fio 23 Unil 1 moapelyic Femal
History of » fall three years carber with the mto(‘g;mng?m?oz
m‘olrmo{tbck{thnc\bothhmdx.ccnoltpmc.mdbmh tempero~
mundibalar jomoss o vear later The mreruberouty domsnce on the
affected skle s much tmaller thin on the normal ude,

than in males. e occurs predominantdy 1n adules but has also been reported
1n \ ounger peaple, the \ oungest bang a girl of ten (Esau®) Though it may
appear unilaterally (Fig 73) the condmon 15 more commeonly seen with
bilateral wnvolvement of the hups. Its onset 15 gradual with or without pam
and a bup hmp suggestn ¢ of coxits. This may gecount for 1s designation, 1n
the preroentpen era as arthnos
While the presenting 5 mptoms are frequenthy those of arthnws of the i

Joing, the question naturally armses s to w hether arthnus s the prmany uuslc)
of the affecuon or whether the disardered anatorm may not give nsc to
secandany arthote. Some students inchne 1o the opimon that che arthrius 1
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the cause of the protrusion. Others have reported cases n which Otos
pelvis was a purely zecidental finding 11 ennrely asymptomatic mdivrdusls.
Dependmg on the seventy of the process, panents may be entirely symprom-
free untl some mtercurrent injury directs attention to one hip, st which
ume the opposite ide may be found to present an 1denncal intrapelvic pro-
cresion without any signs of an arthnne myolvement.

The pavent usually presents hunself for the relief aither of pam or of
lmm=uon of monon. On examunsuon, he may be found to walk with ¢ limp
or waddle. In the unilateral cases, there may be 2 shght relanve shortenmg
of the affected limb and the distance between the great trochanter and the
mud-line of the body will be less on the affected than on the norma! side.
Lumtation of motion will be of varmble degree. Because of the gradual -
ward protrusion of the acetabulum with gradual inward displacemen of the
femoral head and necl, sbduction and romuoon are first hmted by con-
tct of the glenoidsl margin agamst the femoral neck. When the prou-
ston has reached s manimum, about four cenumeters, contact of the great
trochanter with the scetabular margm leads to limtanon of abduction, while
contact of the lesser trochanter with the rchral tuberosiny will Lt back
ward extersion. On rectsl palpstion, the nward bulging of the 1nner wall of
the pelvs m the region of the scetabulum 15 readily recogmizable.

X-RAY STUDY

The x rav appearance 15 pathognomonc of the condimon (Fig 24) The
mner wall of the pelvss bulges abnormally inward and the femoral head
projects bevond the arcuate hine, which defines the mlet to the true pelvs.
The distance betueen the schial tuberosiny and the Jeser trochanter (snter
tuberositn  distance) 15 decressed s 35 the dstance between the grear tro-
chanter and the glenoidal margin. The femoral neck appears foreshortened
and the tear drop s distorted or may be ennrely sbsent.

Rahler' was the firse to call sttention to this phenomepon #nd Vare®
concluded that.

Lbehtcn]bordcrOfchepe]ncmrdmp,dmfuft,uuudcnpm‘dvecnrﬁ-
cal surface of the middle rhurd of the scctabular fosm, commencmg at the loaste
surface proumlly and extendmg to the con loid notch mfertorly Coonnuanoen

the obturaror foramen marks the mf:ﬂorupcctofchemw)’h’c

structure. The medsl sspect of the tear figure 1s made op of the cortical surface
mdlevucpel\urhu‘:ngroorefor:heobmnmrrmdsmdnmadm;
cunmumgmdknmephmuf:ruthCucmccnnemwdind)poﬂzﬂof
the ikopectmenl emunence.

Thss descripnion 15 clearly m consonance with hohler s observation on ﬁ
distorrion of the tear drop and the known displacement or replacement
the medual wall of the acetsbulum and the mmer wall of the trae pelvs.
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Fio. >4 Biberal mtrapelrc protrunon of the aceabulum. Apare from
dxg-htlnnmnmo(rmnm,dxp:nmt}udnoq-mptum.ﬁcfamnl
hudsprombcvondth:-rcmtclmemdmmrdmpﬁgumn:mm
exther side. There are na sigrs of archrms.

Fic. § Bilstenal intrapelvic progovon. On the nght sde there was
grester penetraton, sigms of osteoarthnt, and clmicallh marked pan. On

thekftnde,dwrc“unoplmb\n"mdcnlelmmncnolmmlnd
TOtGON.

In some mnstances, the wall of the acetabular protrusion may be very thin
In others, prabably as the result of a reactve osteoplasue process, it may be
thick. I pelvic contour 15 usually smooth and hermisphencal, but, m cases

such as anse as a resule of acetabular fracture, the wall may be wrregular and
cven somew hat nodular
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Intrapelvic protrustons, when of moderate degree, may give e to few of
any symptoms. When marked protnusion occurs, hmitanon of hip monen
may follow but the appearance of pan 15 usually indicative of the develop-
mene of arthnuc manifestations. In such nstances, the roeatgenogrzm will
present, in addition to the acerabular deformanon, the scleross, jomt narrow
mg and osteophyte formapon charactersuc of hypertrophic arthnns
(Fig 25)

ETIOLOGY

The most interesting of the discussions concernng this condibon have
naturally centered about 1ts etiology In most instances, and wsually on the
basts of relanvely few observanons, different stndents have atrempted to o5~
teblish a unique pathogenesis, Though most incline to the opmion that ar
thritis 15 the predesposing cause leading to ntrapelvic protrusion, other enoko-
gies have been described. Tt has been reported s occurring n associanon
with tabes dorsalis, Paget s discase, and metastatic malignancy  Valentine and
Miler** and Zwicher™ have described 1t us a sequel of tuberculous coxts
and Henschen'® recorded 1t 1n seven cases of ecchinococeus mfestanon. Ese®
observed the appearance of Otto s pelvis after osteomyelits and Hi "
noted 1t 1n 2 worman of fory four who at the age of nx yvears had saffered
from an wnfecton of the hip jomt. Schlsgenlaufer® reported it sfter a Nes-
senan mfection of the hip jownt and Sloane 20d Sloane™ descrbed the case of
a wormn of eighteen from whose hip joint the gonococcus vas recovered
and 1 whom senal x rays taken over the course of a year clearly doct-
mented the development of 2 unilareral intrapelvic protrunon

Schasp '* 1n commenting on # case reported by Waller came to an en-
arely different conclustor. His case was that of 2 woman of twent) -0ng
who five y ears carlier had fallen off a bicycle landmg on her left hip. X rave
wlen at the time disclosed pre-exsting bilateral intrapelvic protrusions. Two
vears later the condition of the right hip remained unchanged while the left
hip showed evidence of progresave dissbiliy On the baws of the well-
recognized predisposition of the female pelvis toward dysplas: of the hip,
Schaap expressed the opimon that the prman cause of Otto s pelvis wus #
congenitally deep acetabulum with decrease in the angle of the femoral neck
owing to some ovaran dysfuncrion.

The progressive appearance of arthriic symptoms on the mjurcd sde,
however would appear to be better explained on the basis of a traums soper
smposed on an underlying mtrapelvic protruson. Frochch® reported 1
erse 1 which, following a fall on the nght hip, symproms developed
on that sde only though x rays demonstrated the custence of bﬂ“]
eral intrapeleic protrustons. Sumularly Saupé®* reported s case of bﬂl;cn
Otto s pelvrs in which unilateral symptoms appeared only on the nde of m~
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jury and two other cases of unilateral intrapelvic protrusion that dcvclopcd
only on the side previoush mjured Lewn' descnibed the casc of a man
sixty four years old, who developed osteoarthnts of the left hip following 2
fall on both feet eighteen ycars previously \ ray exanumation revealed the
typical appearsnce of an Ottos pelvis on the left side, while the night hip
was complmh normal

\While this seems to establish the ymportance of trauma with respect to the
onset of symptoms because of a secondary arthnos m a previously affected

Fic. 26, Central frecture of the acctabulam. The
scetabular floor has been dsplaced mward and the hed

of the femur protrudes beyond the normal
mpdmw,f bey o posinon of

p jomr, 1t also rasses the question as to the significance of trauma as a pni
man cause of the condinon Benda® reported the case of 2 nurse forty two
Vears old, who had hmped for a period of twenty \cars following a fall. The
<o dusclosed 2 unilateral intrapelvic protrusion at the femoral head, which
was considered 23 owing ta 2 traumatic arthns. Though Benda catagonicall
rejected fracture of the acetabulum gs a cause of intrapelvic protrusio rh;‘s
possibiliny eannot be dusmissed too lightly P "
There 15 no doubt that central fractures of the acetsbulum can result in
unilateral prommon (Fig 26) In a case descnbed by Delannov? 2 man,
forny seven \cars old, fell a distance of two and a half meters, landing on hus
nght side. Though he presented signs of ecchy mosis, sw cling and pain over
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the great trochanter rectsl exarmunation was completely negative and ¢ drag
nosis of contusion of the hip was made Re-examination performed several
days later however dusclosed a definite protrusion on rectal examunation and
an acetabular fracture smmular to thar seen in Fig 27 on x ey examimation.
In another case reported by Lobel® a fermle sge fifry -one complained of
pan 1n both hips following # fall thirty three years earlier No evidence of
myury was found ar that nme but, subsequendy the patient presented evr-
dence of bilateral intrapelvic protrusions. Whle the pre-exmstence of sce

Fra 27 Centrdl fracture of the scetabulm. Follow
healing of the fracture, the smooth mmer wall of the
vis thows no evidence of the antecedent fracture.

tabular fractures cannot be objectively documented, it 15 notev orthy chat
the injury described in this case » precisely the same as that which has been
described as one of the causes of acembular fractures.

In thus context, it 15 interestng to note a case of bilateral acctabular frac
ture following shock therapy reported by Haines.® Roentgenograms taken
immedtately after complaings of pain 1n the hp revealed that bilateral ece
tabular fractures had occurred 1 a young boy of seventeen afflicted with
unrecogruzed bilateral intrapelvic protrustons. 1Vhen the history was leter
reviened it was discovered that, at the age of seven, the young man had
gone through an attack of nflammatory rheumatism without any signs of
hip imvolvement. It was only after & subsequent convulve setzure of unde
termined entology thar the panent began to hmp X ray at that tme ws
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rted to have been negatine and o diagnosis of msteachondntrs was made

In view of the larer muscular fracturcs of the acctabula following the shock
therapy 1t 15 probably not too far ferched to assume that the young man
may have suffered similar but mmmmal central fractures, which led to the
de clopment of the bilateral Otto s pelv s after the onginal convulsit ¢ serzure.
Tt will be recalied that Thevenot Fanton,” Dupustrent and athers
have called attention to the fact that central fractures of the acerabulum
were more frequent than was commonky supposed  that simple fractures
could be easily overlooked or misdiagnosed, and that central displacement
could occur if waght heanng was permatted before ccmplctc bony umion
had taken place In such event, 1t could be expected that the central poroon

Fia. 28. Bilsteral mmapelvic procruson Fusion was onseccessfally arcempted
of pam and 1

oa the left ade, with p

of motion

of the acetabulum would show evidence of nonumon. Precisely this cond:
ton, 2 central defect, was noted both m the onginal observanon by Otto
and m the observavons by Eppmger It may well be that Eppmgers re
jected concept of delayved osificapon atmbutble to a disturbance m
acetabular devclopment resulnng from chondrodvstrophic or chondroept
physeal changes may with greater ment be atuributed to nonumon result-
g from unrecogmized central fractures occurnng duning adolescence.

Conuidenng all the evidence, 1t appears that intrapelvic protrusion of the
femoral head 15 a chimcal condition with pathognomonic x ray appearance
that may ame from a number of different causes. In general, these may be
grouped mto those that anse from (1) condinons leading o weakemng of
the acetabular wall, such as infectons, nomspecific inflammanom, mmnsic
diezse of bone, or tumor formation and (2) conditions m which the normal
s\rc’]:‘mh (;lf the wall i exceeded by trauma or muscular contracuons.

uug lm'rﬁpclnc pmu’\mom may act as a cause fOl' 3¢

cases reported by Benda! Henschen'® and Chuan? it s o(:h ouclnﬂ: ::\2:
cases where marked lmutanion of motion or msufferable pan from the
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assoctated arthrits supervene that treatment 1 necessary As in the treatment
of arthrrs of the ip or of the late results from central fracrure of the
acetabulum, arthrodesis 1s completely out of the question 1n bilatera] cascs.
In umlateral cases, fuson may be comsidered if the patient 15 willmg to
sacnfice the possbiliy of monon for the relief of pan, but fuson Is pot
always successful even i unilateral cases (Fig *8) From a conslderation of
the results obrained by any of the varous prosthetic operanons m the trear
ment of the coxarthnntdes, the outlook 15 not hopeful. Where operanon =
unavordable, the resection-angulation operatron offers the best hope for
relef (91 )
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CHAPTER 5

Ischiopubic Osteochondritis

In 1924 Van Nraw' reported the lustonies of two patients who presented
a clhinical picture to which he gave the name “osteochondrrs of the pubs,”
but which was later definitely designated as “schiopubic ostcochondms”
by Voltancolt ** The first pauent, a gul of eight, the only child of tubercu-
lous parents, complamned of sudden onset of pan in the nght ingumal
region There was some himtation of monon 10 the hip but no tenderness
on pressure over the hip The nght pubtc ramus was tender and the mght
labium was swollen, suggesting the presence of an shscess of Bartholins
gland. Rectal exanunation disclosed a globular swelling 1n the nght pelne
wall which on later < ray evammation was found to be mn the region of the
ischiopubic junctron. The temperature was elevated but tuberculin tests
were negate

Because of the possibiliy of s Bartholnmn sfection, the labumn was
incised. No pus was obtamed but the pubic ramus wes found to be
uncovered of periosteam and the bone wzs fnable A specimen of the bone
was removed and submitted for pathological exanunation By one labors
tory the tissue was reporred as beng a sl cell sarcoma, by another s an
osteochondnts.

The second case was that of a child aged eleven who had been comphin-
mg of mp and pan 1n the nighe grom for a penod of ten months. There
was some limitawon of hip motion and 3 tender swelling i the regron of
the nght pubic ramus. X r2y ewaminacon disclosed the rvprcal swelling of
the nght rschiopubre junction wath a normal appearance on the left sde.
The mass at the schiopubic rumus was cxposed The perosteum was found
elevated over a chermy -sized tumor of bony hard consistency  Section of the
tumor “revealed carnlage wrregularly seeded with deep red owmcous granula
fion and bomy sslands. No poy, granulanon nssue, or sequestra vere found.
The mass was consadered to be an osteochondnths in the 7one of endochon-

4
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dual osaficanion and the carnlage represents inflammatory lesions without
tfic character ™'

“‘;‘:]C’:CVM Neck s earhier deseripnion, @ number of larger reports by
Voltancol,"  Asplund,' Sanchis-Olmes* Heeren,® Haberler, Zeithn ™
Dawidson,? Ducham,* Wilfing ** a5 well as a number of shorter case Justoties
by Inclan® Manfredi,”® Metssmer  and others™® 't * ™ have appeared 1n
the hterature Dehalla 15 credited by Chianello* with having discussed the
condition before the Regional Congress of Orthopedics and Radiology at
Vienna 1n 1927 It scems, however that attention was directed to the con
dinon not gs a specific entiy but rather as illustratmg the retardaton of
closure mn the sschiopubic epsphysis in 2 ease of coxa plana.

e - - BN - ————
Fic 9 Epiphyseal dvephsa. Boy of thinteen vears with sgns
mvolv

of mulaple epiphyyeal
ement. In sddmon to ssvmpromatic delsy ed closre of the xsduop:frlc tp?;)hym.
there 1 daturbance i omuficsnion of the capial femoral eprphysa.

From a reading of these various contnbutions, the smpression 15 obtained
that a number of vanants, if notr indeed several different conditions, have
been grouped under the heading of 1schiopubic osteochondntis. As a con-
sequence the onset of symproms has been artributed to a varied etology
wfection, with tuberculosis specifically excluded, trauma, stress, and epiphy -
seal d\'spluu. (Fig 29)

The possibiliny of stress as an cnological factor cannot be too lightls
dismised even 1n the more typreal cases occurnng at an earher age. All
students of the conditon have called attennon to the fact that the affection
marufests 1self at 2 nme of great osteogenic activiry and at @ time of gres
sctiviny on the part of the child. The symptoms are clearly exacerbated by
excesaie actininy and are mingated and even cured by rest \loreover the
Jocation of the conditon at the cpiphvseal juncoon, where maxmal muscle
strain takes place, where stress fractures oecur 1n older patients, and where
gracils evostoses have been noted, clearly indicates a relanon fo stress.
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Whether the appenmnce of svmptoms must be predicated oa = qermn
difference In stress ar whether an additional factor such 25 3 bw grak
fection nuse e assuined 14 not st present evident.

Despite the fach of unamnnty as to criology  the climeal prorm
furly welf defined The average age of onset s about seven vers o
months e youagese cluld in whom the condion has been disgnosed
five years old Since the cpiphyms wsually closes at aboat the age of ¢
but may rennin open undl twelve to fourteen years of age the
port of (hiardcllo’ ln a sixtoen ycar-old patent s most wrwsml
suspicton ny, Indeed be entertained thar this ease belongs rather w
proup of stress fractures than to the true osteochondndes.

Fhe omer may be tnidiows with gradually ncreasng pam, Lomp,
low grode fever It mn howeser occur abruptly with severe pam,
fever, and pristration sug gresting @ severe infection. The pan s localize
the grain or ¢he hp arca mnd may even radsate to the knee, 33 1n s charx
hele hip foinr hnolicirene Flids may of course be explaned by the
that the obturator nerve, along which the paln radiates, supplies not «
the hip bue alsa the Ildum and tlie Ischiopubic janction. The Emp, ¥
present | a typleal hip fimp Wiile sl monons of the fap may be x
dicted 1n the severe case the Iip ds uaally held i fexon and abdoction
Dismsted motion s possible

Pressure aver the greater trochanter of the thigh usually ebaws no
but there 1 invarably pain and tenderniess over the bchlopubic junc
Suelling over the schiopubie junction along the 1nner aspect of the
and even eccastonally n the remon of the Isbium, 15 & frequent observa!
On rectal examimation, tenderness can be clicited over the il:hmpﬂb‘c »
pon and 8 swelling can wsually be detected. Exacerbadon of the sympt
on activity and their subsidence on rest are hughly significant, These &
mken in conjuncuion with a charectersnic x my picture of 2 cherny
hazelnut suzed swelling with irregular osteopoross linmred to the regiot
the cpiphysss suffices to esteblish # differental diagnoms between this col
pon and a true conts,

ROENTGENOGRAMS NECESSARY FOR DIAGNOQSIS

Without roentgenographic evidence disgnoss 1s impossible. The
appearance of nodular swellings 1n the region of the 1schiopubic epiphvsr
however not in ftself sufficient jusuficanon for dugnoss of the condit
(Fig 10) Caffcy?® has called attention to the fact that the appearance ¢
nodule may be nothing more than a varant m the n?mul c;(;i,uw:;dj

s, Heeren® studied the pelv tgenograns of mneny five ¢
:nplzht:am the epiphyses! bine wa shized. Of these thirny three |
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tween the ages of two and twehe were found to present the characterstic
ovoid swellings with irregulanties in ossification at the schiopubic junction,
In the majority of the cascs, the finding was purcly accidental and bore no
relationshup to the condinon for whuch the patent was under treatment. On
the basss of thew x ray appearance, Heeren belicved that the entire group
should be divided nto two subgroups, one of which presented symptoms,
the other of which was completely symptom free In the farmer gronp
consisting of nine panents, the ovoid area of decalcification was surrounded
by @ somew hat scletonc zone that was absent in the latter group (Fg 31)

Fa 30 Nomuln:hntmdmofd\:m:c phyxis in 1 bov

of nine years On the t nde the
on. On the left side, prphyz

d \:r;h nodule forme-
The pauent 15 symptom free. trregular

s still incomplete and owfication &

Because of ths difference, Zerthn® expressed the opuon thar this latter
group could be classed as an osteochondrosis while the designation of
osteochondritis should be reserved for the smaller group that presented
symptoms of a coans. In the more severe cases, which may even present
the appearance of a sepsts, the differentiaton from a tree osteomy elinis of
the ramus of the sschium may be most difficult 1t 1s made more difficult by
:;Cdt:c of antbiotics that may completely cloud the chinical manifestanons
of che mdw Iglzuch nstances, the use of the aspiranng needle may be

In both the mild and the hvperacute cases, bed rest usually leads ro
gradual subsidence of the symptoms. For uncontrollable pamn, Sanchis-Olmos
has recommended the local mjection of 1 per cent procamne directly into
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T = v s

Fic 31 Ischiopobic osteochondrits, In the upper prcture, the left mde

the 1p of Bchiopabh chondnth during the acate
pluse. In the lower picture, healmg hes occurred, threc moaths hirer
(Reproduced from Durham, H A, bchiopubic osteochondrrm, / Bows
& fofur Swrg 19 937 1937)

he area of swellng Generally speakmg surgery would not scem to be
1dicated since healing with complete restorstion of the continuty of the
one has been repeatedhy reporred.
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CHAPTER 6

Fractures of the Ischium

In THE oLver Literature, fractures of the ischium were comsdered rare.
While exact figures are not available, some 1dea of their mcrdence may be
gathered from the fact that i a sencs of 13 041 fractures coliecred from
eight different hospitals, Gurlt™ found only 108 fractures of the pels In
another series of 14,556 fractures collected by Sommson® at the New York
Hospital during the years 18%4 to 1905 only 75 involved the pelvss. In 2
study of 104 cases of fractures of the pelvis, Alichaelist found 51 fractures
of the pubss, 20 of the schium, 18 of the thum, 10 of the acetzbutum, and
4 of the sscrum.

These opintons 13 to merdence are not shared by more recent surdents.
key snd Conwell* note that fractures of the pelvrs are not rarc may be
gathered from the fact that Noland and Conwell report a seres of 185 caxes
seen over 2 peniod of 12 yery. They note further that fractures of the
acetsbulum are really fractures of the pelvs formerh conmdered 2
rare injury but with ncreanng use of the t 12y the leston 1 beng dngﬂt"':d
more frequentdy " Probably es a result of the more extenmve use of the T oy
and undoubtedly 1n consequence of incressng high-speed tavel, the
dragniosss of fractures of the pelvis 1v becomung not rare but undesirably
commen, This 1s especuzlly true of the acetzbulum, of which the 1schrum
forms the lergest part. In 500 cases of fracture of the pelvs reported
n 1928 Westerborn** found 64 frectures of the acetsbulum. In the
same vear Romeni® reported on 139 cases of centrsl fracrure of the
acetabulum.

While frectures of the acetsbulum sppear to be by all means the most
common of the 1schial fractures, tractures of the body the ramus, and even
of the rschral spine have been reporred.

41
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FRACTURES OF THE ISCHIAL BODY

Exclusne of the adolescent avulsion fractures of the apophysis of the
sschial tubcrosity, fractures of the body are more common n muddle age
than in children or the aged. They occur more frequently 1n men than 1n
women Excluding gunshot wounds, which are notoriously unsclective as to
ncidence and completely uninformative as to pathomechanics, fractures of
the body of the mschium hate usually been attributed to the effects of direct
traurma, Becawse of 13 protected position under the mass of gluteal muscles
the trauma 15 wsually due o falls or blows directly aguinst the schium. Of
stx cases reported by Malgaigne* three resulted from a fall on the buttocks,
one from a gunshot wound, onc from an ceplosion and one durning the
course of an mstrumental delnery In this Jast case, the fracture resulred
from the intrapelvic force exerted by the forceps in a woman who had
suffered 2 double verncal pelvic fracture (Malgaygne type) some two vears
previously

In 1881 Bennett® illustrated the findings in a fracture of the whole
1schium discovered m the dissecting room. In 1909 Sharpe®® presented the
findngs 1n a patient who while fishing n 1893 had fallen on his butrock.
Disabilny was mimumal but exacerbation of symptoms occurred sn 1902 Tt
was not, however mtil 1909 after the introdocton of the x ray that a defim
tve diagnoms of fracture of the ischiwm could be made with objective
demonstration of the fracture site In 1920 Haines* reported the case of a
thirty three ycar-old muale, who stuffered a bilateral fracture of the schual
ruberosties ofter falling from 2 wagon. The displacement was reduced per
rectum with satsfactory healing In 1921 Hodge™ described 2 simitar injury
m 2 fifny seven-ycar-old male who fell forty feet from a tree, Janding on
his burtocks. Transitory paresis of the bowel and bladder ensued but re
covery was complete 1n seven weeks. Ehalt™ has described 2 case where,
following a fall on the buttocks while shating fracrure of the 1schiopubic
junction extending into the acetabulum was observed There was defintte
Jimutation of tup motion and the position of the fractured fragment had to
be corrected by lateral traction. After three months immobilization good
unon with return of function occurred

Desprte the strength of the muscles attaching to the schium, avulsion
fractures of the bodv or the rubcrosity seem to occur but rarely in the
adult Nevertheless, i 1778 \aret® reported the octurrence mn a pregnant
worman of an “mtrapartem fracture of the tuber rschu dunng the course of a
strong labor pamn.” Bellr reported an wnteresting case i which fracture of
the 1ehial tuberosin was anributed to muscular avulaon, The panent a
fifty -scven v car-old male fell on his night side but complained of immediare

pam on the left nde There was bmitation of monon m the left hip snd
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ecchymosis wes confined to the left side where the fractore had occnrred,
Gilbere™ described a sall more starthng case of fracture by muscalar avul-
slon, The panent was cranking his automobile, which beckfired, Though
he had not been struck by the crank handle, he immediaeely complaned of
paunt in the penneum and slong the inner aspect of the nght thigh. He wes
able to walk home and the following day drove his car to s medcal consulna-
tion where a diagnosis of bilateral fracture of the schrum was made.
With respect to the pathology Malgaigne has nored that the schrom
may “somctumes be separated elmost entirely n fronr of the descending

Fia 37 Avultion frectore of the bchial tuberosky
On])q-nmufngmufhmc-rrhclmcrﬂmofdw
hamstring muscles has been detached.

ramus of the pubis and postenorly from the cotyloid cavity which mm:':
mtact, wlile someames 1t s only the tuberosity which 15 detached fm:,d
bone” (Figs. 32 and 33) Displacement of the fragment 15 mmunal l;
usually nward following the direction of the fracturing force Dowmwan
displacemnent s prevented by the attachment of the sacrotuberous hgnma;
Downward dsplecement would occur only if all the fibres were ruptu
as jn Jobert s case (gunshot wound) "
Dq{cnd.m.g on rhcgum‘ enty of the iyjury there may be msocu;d m
myaries, such as injury to the scrotum, the urethrz, or even ¢ i
These are, however nncommon 1 mmple fractures of the body i
tory retention of the unine owng to hemsroma fram mjury © the p o
vessels or to reflex mhibiton following mpury to the pudmdal nerves may
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occur Sciatic radiation of pain and even sciatic nene paralysis 13 not un
common after these fractures.

Directly afrer the mjun these pattents complam of pam in the penineum,
along the affected thigh, and occasionally along the distribution of the
scane nenve Decause of the weght beanng function of the ischium, siting
1s excructannghy panful Rectal palpation clicrts sharply localized pain and
occamonally  crepitus can be clieated upon rectal palpanon (DeValzt) A
localzed area of contusion and later ecchymosis over the buttock and down
the thigh are almest invanably present.

Fie 33 Complere fracrure of the body of the ihchium, Amtnf:f
scpaninion hes occurred at the schwopabic juncnon. Porenorly the y
has been fractured just below the aceabulum, which remains muct.

While the diagnoss will probabh not be overlooked m those panents
who present the charactenstic svmptoms, the condiion may ewst with a
muimal symptomatology  Cotton,** who expressed the opmuon that the
dugnoss was not justfied in the majority of instances, noted “at last 1n
1912 T have seen a case resulung from a sittng fall in 2 woman save for
local sareness, no symptoms” In such instances, the x ray will definately
establish the disgnosis. However 1t must be admutted that in cases with littde
displacement the cxistence of a fissure fracture may well be overloohed
desprte the high degree of diagnostic accuracy the x rav makes possible

Actve surgical intervention 15 not indicated. After simple bed rest and
the submdence of the acute symptonn, these patienss are able to resume
their normal actvines with but irtle diffculn Healing occurs 1n about eight
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weeks, Downward displacement of the fragment scldom occurs and, as in
the cases of 1schial apophvsiolysss, does not warrant any effort at replace
ment. On the other hand excesstve medial drsplacement of the fragment in
a woman of childbearing age nuay justfy attempts at oueward drsplacement
of the fragment, smce narrowmng of the pelvic outlet may prove ro be 2
senous cause for dystocia. Such efforts should be made with the grearest
gentleness and with conscrous recognrtion of the fact thar force suffictent ro
damage the wall of the rectum or vagna mught serve to convert a sumple
mnto a compound fracrure,

FRACTURE OF THE ISCHIAL SPINE

Fracture of the ischigl spinc appears to be of the greatest ranty Indeed,
except for the report of Burmman and Sinberg? no other reports of this lenon

the sacrum-
Fio. 34 Fracture of the mchul spme associared with fracture of
(Rr‘:md.uccd from Burman, AL, Sinberg S, Tear of the sacrosplooos ligt
ment. Bull. Hosp Joint Dis 8 69 1947 )

could be found 1n the literature, Their patent was mjured when the m::
that he was dnving was struch from the rear As 2 result of thrs mP:C:m:d
patent was thrown forward, striking hrs chest agunst the rrccrmg[mmh
and his knees agmnst the mstrument panel. VWhen scen more rhznl;dl md
after hus myury the panent sull complamed of pain in the la“hzi:r e
along the outer side of hus left hup He walked with a defimitc hip an
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lmp VMotions of the back and left lup were mirhedly restricted There was
definite tenderness over the lefe stde of the sacrum and along the course of
the sacrospinous ligament A roentgenogram madc on the same day dis-
closed a comminuted hincar fracture of the left ichial spine extending into
the pelvs, and a fracture of the left side of the sacrum at the point of ongin
of the sacrospinous ligament A later x ray disclosed detachment of a block
of the sacrum 1n this area The patient was treated conservatively and three
months after mjun was able to retum to bight w ork though sull complain-
mg of pain m the left gron (Fig 34)

In @ later communication Burman® reported a second case i which, m
assoctation with other njuncs—fracture of the eleventh thoracic vertebra,

Fic 35 Fracture of the ramus of the nchrum stribured to excesmive pull of the
firotuberom Igament. (Reproduced from Burman, AL, Tear of the mcrospmous
and scrotuberom bgaments. ] Bone & Jomt Surg 344 331 1952}

laceration of the urcthra, fracture of both ramu of the left pubss, and 2
fracture of the superior ramus of the nght pubis—there was a fracture of
the Jower left sde of the sacrum and an avulsion of the ischial spine
Roentgenogram of the pelvis made one hundred nmeny two davs after
the njury was reported as showing “nonunion of the avulsed schial spine
and the dismally rotated fragment of the sacrum ™ This patient also was
treated comsenanvely but continued to comphamn of pain and hmitation of
monion almost a y ear after his injury

While 1t does not seem hikely that avulsion of the mchial spine would
n aself esrablish a definite indication for surgical nteryention, associated
mjun either to the nearby infertor gluteal arteny ar to the pudendal artery
which winds amund the base of the schial spine to re-enter the pehic
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cavity  might make necessary an urgent operanion for the control
hemorrhage.

FRACTURE OF THE [SCHIAL RAMUS

Fracture of the schral ramus occurs not infrequently in conjuncrion v
more complicated fractures involving other parts of the pelvis. Isob
fracture of the ranmus seems to be more common than fractures of the i
or tuberosity god usually resules from direct trauma. The mte of fract
1s at the sschiopubic junction, In a serses of eighty pelvic fractures, Jens
noted eighe schual fractures, of which seven occurred at the rschiopy
juncton. Earlier reports on this subject had been made by Le Gros Clarl
1n 1859 by Peters*™ 10 1903 and Jones™ 1n 1943

Disturbance n urnation appears to be 2 not uncommon complication
the fractures by direct force. Rupture of the bladder and of the nret
have been described. Unnan, retention may be doe to reflex inhibioon
to retroperrtoneol hemorrhage

The diagnosis may be establshed by the history of & direct blow localn
tenderness made worse on extenston and abduction of the thigh, bmtat
of moton of the hip, ccchvmosis 1n the permeum, hip mp, and Jocaln
tenderness both on external and rectal exarmnanon. Confusion with otl
conditons that mav present a simular sympromatology can be avoided ot
by mesns of x rav examunanon.

Deplacement s shghe and except for the trearment of complcate
nothung more than bed rest 1s required to insure healing of the fracture.

While fractures of the ramus result most frequently from direct violerr
1t has been reported 25 a resulr of wdirect stress. Burmen' described 2 @
that he zetributed to excessive pull of the sacrotuberous igament (Fig 3.

Stress fracrures of the tschial ramus hase appeared in the hteratore ond
the dengnation of “stress"or “march” fracture of the descending ramus
the pubis or of the 1schiopubic juncoon (Fig 36) The earliest such repo
the exsct detwls of which could not be venfied, scems to have been ma
by Cappelletts * in 1847 Another case was reported by Marches* m (91
Forcher Mayer® considered the conditon as @ typical sport mjury
fencers. It appears to have been scen often among soldier recruits by W
helm*™ and Brende! and has recently been sgun described by Jones
Nickerson,* and Selalovich and Love ® .

Wachsnrath® expressed the opmnion that the pathogencss of the com
non was o be sought n the antagonsnc action of the adductor magnt
which tends to extend the pelvis, and the addactor brevis, longus, and o
grecilis, which tend to flex the pelvs. Hemschen™ considesed the condlﬁ
as manifesting the same signs of fatigue o5 are to be seen 1n stee] and ot
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Fia. 36. Stress fracture of the schul rmus. Top ar the ume of onset

ofn'mwwm,theremmamnfndxol with a reaction
st the juncnion of the descendmg ramus of the pobic and the rammuy of

the rchum. Bottom one year hiter when all symptoms had dsappeared
the radwlucent ares had been recomsurated by
(Courteny of Dr A Friedrman )

structural matepals. He describied four different stages in the course of the
affecnon  penosteal neunalgia, ossfving penosttis, rarefying osteis, and
finally fracture. Under excessine stress, weakening of the bone occurred as
the result of a reonentanon with a ghding away of the bone crvstals at the
site of stress, Where the stresses were not excessve or where the exercises
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were properly conducted, new bone crystals were deposited in sccordance
with Rouxs law of atrophy and hypertrophy  Where the stress was suff-
ciently reduced or where the penosteal reaction was sufficrently great, frac
ture did not occur

Corresponding with ths concept, histological sections throngh the ares
of stress fracture revealed lacunar resorpuon of the bone trabeculee, local
1zed areas of necrosms, pertosteal thickeming and scattered bone erabecalae
surrounded by newly deposited osteord osue. In many respect, 1t pre
sented the pieture of bone formation seen tn normal endochondral ossifica
ton It 15 mterestng to note that these phenomena occur precmsely st the
schiopubic junction and that ther ¥ ray presentation may be 1denucal with
that seen m sschiopubic osteochondritss of chldren.

Characterstically  the condition develops 1n persons who having pre-
vioushy Ied a scdentiry lfe, are suddenly required to engage m projonged
and strenuous actvines, This has been observed m overzealous traming for
athletic acovity and more parncularly among young muhitary recruim.

The first symprom, pan m the perinezl, mchhl, inguna! or medal
femoral regions, s noted some wreks or months after the onset of the
sctiviey The pan Is progressive and 15 made worse by peosstence in walk
g nmung or combat exercsse, A swelling may develop mn the sschiopubse
region but 15 not wsually assocuated with any hmianon of motion m the
hip Examumenon drcloses tenderness on palpanon in the penncum over
the ischiopubic junction. The roentgenogmm s characterzzed by haziness
ar the sschiopubte juncuon, later periosteal prohferation, and ulomately
frectare at ths sre,

Treatment 15 directed toward bed rest durning the scute phese. Healing
mnvarsably tkes plice without any remdual disabiity The sppearance of
the condition may be avorded by varving and carefully selecung the ex
ercises to w hich the recrurt 1s subject.

FRACTURES OF THE ACETABULUM

Fractures of the schisl pornon of the acetabular cavity have been the
subject of mamy studies and have appesred m the literature under varons
headings, such as intrapelnic [uxation of the femoral head, central disloca
wons of the femur “deshboard wnjunes” of the acetabulum, and ischro-
acetabular fracrures. Though they are said to have been recognued by Paul
Acgmetus and Ambrose Peré, Callsen 5 credited with having made the
first report of such a case 1 1778 He described the eract extent of the
fracture and called sttention to the value of rectal palpation in localming the

re of the leon.
? Aonot mconsidecable part of the confusion that surrounds the subject

rs
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has ansen from attempts at claswfication of the vanous fractures on the
basis of the almost mnumerable combmation of fracture lines that mav be
present. In the mterest of brevits it scems Justifiable to diide fractures of
the acembulum wnto three different types (1) fractures of the nim, the
so-called dashboard fracture (2) central fractures of the acetabular floor
and (3) schioacetabular fractures.

FRACTURES OF THE ACETABULAR RIM

Fractures of the mm, actually fractures of the nm with dulocanon
of the femoral head, are usually the result of direct impact, and have

Fic 37 Fracture of the acetabular rm with d
location of the femoral head, so~called dashboar fncn(:;e.u_

become noticeably more frequent since the adsent of high speed locomo-
non, Formerly fractures of the superior nm, the result of fanding on the
cxtended legs after a fall were more common. At present, fractures of the
postenior nim that would result from backward propulsion of the flexed
femora against the 1schual pornon of the nm are more prevalent (Fig 37)
Tt m m consequence of the frequency with which this mechamsm operares
ll:upr:in:m whose legs, 1n the scated poution, strike the automobile dash-
dm:;mlpancl) that the fracture has received the destgnation of

The diagnosts may be suspected from the nature of the injun If not
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unconscious, the patient complums of severe pan and complete func
mcompetence of the affected Iimb In contradistmcuon o the o
assumed after fracture of the femoral nech, the lmb s usmlly b
flexion, adducton, and intemnal rorseon. (Rareh  the lmb may b
termlly rormted.) Corresponding with the upward dislocanion, the
trochenter Lies above Nelatons Iine, and the distance from the an
supenor spine to the homolsteral mternal malleolus 3 less on the afl
than on the normal side. Actne monon of the thigh and passrre abdt
extension and external rotatson are mposable.

Definure diagnosis can be established only by means of the x ray
this s not, however alwavs simple and 2 smll fragment ludden behm
femoral hezd mav be eusily overlooked. Wherever there 15 sertous «
es to the actual condition, x rays should be made with different expc
and preferably stercoscopically

Treatment 1s directed toward early reduction of the dislocanon,
delay of even g few davs markedly increases the difficulty of rede
Delay of as much as six veeks may render reduction impossible and
1f possible, useless, because of the damage to the head 25 1 result of cn
tory impaument. All those who have studied these cases are in cor
agreement that carly reduction 1s of che utmost 1mportance. Stewan
AMilferd™ even go so far a5 to state

manmpulstive reducnen should the precedence over the trearment
other skeleta] myjuries. There 13 & common nusconception that 2 patent
1 suffenng from serere injun and shock & in oo critcal condmon fo
sdmumnsstrstion of anaesthesm. A short scung anaesthesa 18 nog contrumdic?
the patent s aur passages are open and if reducnon can be sccomplished 10
mumures. However the reduction of s disfocated hip always rends to refiere ¢
md p ofren the key to recoveny Opcnrtdncnouofth:’ccubu}m‘ﬂ
be delaved provided the dislocaton of the fernoral head has been reduced.

Reduction depends upon relaxation of the y-thaped higament of Big
by flemon end internal roration. It 15 stated that thrs pnnctple was emph
as early #5 1670 and wes the rounne practce of Smith as early o3
Bigelow fumself admits the priortey of Smuch in respect to the use of fie
and all the currently employed methods of reduction, that of A:_h&
Bigelow and of Samson** depend upon thes prumary mancurer Wit
tup 1 flexion, the femoral heed s then pushed or puiled back mto
acetabular cavity

Once the reduction has been accomplished, further procedure will
pend upon the condinon of the rmm and the condion of the patren
there 15 hittle displacement, the thugh mayv be 1mmobilized 10 nbducnor;
phster of Panis spica for & mmumum of six weeks, or until there 5
assursnce that early unjon has ralen place. Excessive unmobilzation 1
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be moided ws tending to produce suffness 1 the tup or flattening of the
head Dqually sansfactory results may be obtamed by immobitzng the
Limb mn balanced traction to overcome the pull of the pelvitrochanteric
muscles. Moton without weight bearing should be encouraged immediately
but under no crcumstances should weaght beanng be permitted before
firmt unton can be demonstrated. This may take as fong as four to six months

Fe 38 Screw fitanon of fracrured acetsbals:
(Courtesy of Dr O hestler ) *  sim.

bue 15 2 restriction well worthw hule, 1f the possibilicy of 3 severe traumanc
nrﬂ;nm of the fup can be minmized
¥ there 15 3y drsplacement of the nm fragment 5o that

the reduction s thereby brought mto qucmg::, o:r:m-e ;ih;:::]\:?d‘:i
fragment by means of screws 1 indicated (Fig 38) \Vhere the fragment
15 of the superior margn, it may be approached by the anterior thofemoral
mcion. Where the fragment tmolves pnmanly the postenor margin |
proach s best made through the postenor thofemoral incision. If the mar, P-
15 50 fragmented that the posibilin of screw fixation 15 cxcluded, ugt
probably best to forego any attempt at reconstruction of the glenotdal nm
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and to treat the condition as an old congenial dslocaton by means of ¢
pelvic support osteotomy of the type described by Scham.

Indeed, 1t may be questioned whether this may not be the best form of
therspy 1 all such cases. Despite Campbell s statement to the contrary®
even satsfactory reduction of the head and replacement of the fractured
fragment does not insure complete functional rehabthitanion. Simple ds-
location of the head wathout fracture of the scetabulum s well xs sunple
fracture without dulocaton may lead to a dustressingly hugh percentege of
late traumanie arthrins of the hup In a seres of twenty-two such cases
studied by Thompson and Epstem* there were no “excellent” results (1¢,
those 1n which there was normal restoranion of function) Sixteen of these
twenty two cases were treated by clased reductions, Of these, “good” re-
sults were observed 1 only seven while in the other mne the results were
“fur” or poor In all seven cases, the dislocations were redoced withm
the first twenty four hours, the sverage time of weight beanng was four
months, The resules 1n “the six cases treated by open reducnon were erther
far or poor  Though these figures would seem to contraindscate strempts
at open operution, the authors express the opinion that v hile this serres does
not prove that open operation 15 contramdrcated, 1t does demonstrate the
relanve effectveness of early closed reduction, and that if performed 2t
all, aperanion should be carried ouc prompely

Simifar conchmions though with somewhat berter resubs were reported
by Stewart and Ailford, who attempted to evaluate ther resuls with
respect to the seventy of the mjury and the time elapsed before reduction.
Of 77 cases in w hich there were nm fractures, § died foliowng mampa-
tton. [n 69 pasterior nm fractures with postenor dislocation in which closed
maripulative reduction wes used, 25 were Grade 1 (stmple dislocation with
no fracture} 33 were Grade 2 (comminuted nim fracture wich mild disfoca-
ton) 9 were Grade 3 (comminuted rdm fracture with marked wntrapelnc
protrusion) and 2 were of Grade 4 (associated fracture of the femoral head
or neck) Nineteen cases of the 25 Grade 1 group gave cveellent o good
results (76 per cent) Fourteen cases of the 33 Grade 2 group gave excellent
or good results (424 per cent) Two cases of the 9 Grade 3 group gave
excellent or good resules (223 per cent) One of the Grade 4 group govc
excellent or good results (50 per cent) Of the 67 postertor dulocatons 29
cases belonging to Grades 1 2 #nd 3 were reduced within the firs 12 hours
with 26 excellent or goad resules (89 6 per cent) Thrteen cases of Grades
1 2 and 3 were reduced between the thirteenth and twenty fourth hous
with 10 excellent or good results (77 per cent) All those reduced moTe
than 24 hourz after mpury gave farr or poor results

Of 33 panents i whom operagon waos undertaken § were submutted 10
prinTary Fecomructve measures and 27 were subnutted to open reduction
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Only 7 of these gave excellent or goad resula (25 § per cent) Though this
would seem to be concluaely agawst open operation conwideraton must
be given to the fact that these cases were opernted upon at an average of
33 davs after mpuny and were abviowshy of the more senous group This
would seem to be substantated by the fact that w § postentor drslocarions,
of which 4 were reduced by open operation within 24 hours and 1 by
closed reduction followed by open fixsnon one weel later 2 excellent and
3 good results were obraned.

In summany it would appear that the extent of the mnjuny 5 oot &5 1m-
portant 1n the ulomate outcome of the case as 15 the time char has elapsed
before reduction of the head 1s obrained. If reduced within the first 24 hours,
the results appear to be fach sausfactory If unreduced for more than 24
hours, the results appear to be at best only fair regardless of the weatment
or the severiny of the lesion It 1s this which justfies the opimon that reduc-
tion ts of pnme commderanon even m the face of concomitant injuncs.

CENTRAL FRACTURES OF THE ACETABULUM

Central, perforatng or floor fractures of the acembulum appear 1o be
definately less common than other rm fractures or the sschiogcetabular
fractures from which they should be carefully differentrated. There 1s con
niderable confusion a5 to the exact defimtion of “central” fractures. Wester
borm* reported a seres of 500 pelnc fractures in w hich the acetabular floor
was fractured 1 64 in which there was intrapelvic protrusion of the head
m 21 Sumufarh Romam® collected 135 such cases from the hterature and
added 4 cases of his own. In both instances, 1t appears that 1t was the mtra
pelvic protrumon of the head rather than the nature of the fracture that
was emphaszed Vaughan® inusted that only those be called “central” n
which the head actually penetrated the fioor of the scetabulum wathour nm
fracture and n which the edges of the acctabular fragments surronnded the
femoral neck fike a collar He parncularly called artenuon to the fact thae
neither intrapelvic protrusion of the femoral head nor medal displacement
of the medial wall of the pelvis could be conudered as true central or per-
foraung fractures of the acctabulum.

There can be no quarrel with Vaughan's defiunon as regards the most
stere csses of central fracture but 1t would appear to be too exclusive of
the milder cases in whuch undoubted fracture of the scetabular floor without
or with but sheght penctration of the pelvis hat occurred On the other hand,
smee ntrapelvie protrosion is possible 1 cases of ischioacetsbular fracture,
1t must be adnurred that the mere merapelvic protrusion of the femoral head
dacs not establsh the existence of a central floor fracture While the use
of the term “central dstocanon” w wseful 1n differentianing fracrures of



62 Injuries and Surgical Diseases of the fschium

the acetabular floor from those 1n w hich there 15 postenior ot supentor dis-
locanon as a result of the nm fraceure st 15 somewhar confusmg when 1t
15 desired to distinguish between true fractures of the floor alone and those
that miolve the acetabulum and other parts of the pelvic wall Hemchen
strempted to clanfy the issue by referning to those mtrapelvic protrusions m
which the femoral head actually penetrated the floor of the scetabulum &
‘central while referning to those 1 which the femoral head followed the
medially dislocated anner wsll of the pelvic as “Eccentric” duslocations.

Fanton™ observed that  fracture of the base of the acetabulum s more
frequent than 15 suspected especually the muld forms often psss un-
recognized and are commonly misspprehended es contumons of the hip.” In
support of this thesss Dupont'* reported two cases scen m Broces cline:
one complaned of nuld pan on pressure over the trochanter and mans-
fested the sy mptoms of 2 muld plastic arthnius for a perod of five monthe
The other a young soldier was kicked by & mule. With the exception of
localised pain over the honzontal ramus of the pubss, on rectl exammanon,
oll signs and symptoms were moumal, The x ray m both revealed # fractare
of the acetsbulum

Kontorowitch® reported the casc of 2 man of seventy who after 2 fall
on his side was unable to rse There was some ecchymoss of the scrotum
Though the trochanter was depressed there wus no tenderness on pefcus-
ston over the trachanter Except for abducton and adductren, motons of
the hip were normal and rectal exammation was negative. The x-ray never
theless disclosed a fragment of bone from the acetabulum projectmg mto the
pelvic caviry

Central fractares nmay occur at all ages. Therenot®® states, frac
ture of the acetabulum miay easth occur sa the ifant. The femors) peck
1s strong and when the trochanter 1s struck, the head 15 drrven mto the
acetabulum and enforces a yielding of the cotyloid camty The y-shaped
cartilage acos as a sort of buffer and permms some play between the
different parts of the pelvis. It yields gradually snd becomes prog'rm"})'
worse, especually 1 1ts lower vertcal segment.” Dupuytren® 1s quoted to
the effect that m 3 onth the force which 15 directed agunst the center of
the con loid caviy mav separate the parts of which the xmmcdx:rc bone
composed and whose point of unton 15 the center of the cavity

Traumanie fractures of the acetbulum are seen more frequendy mn men
than m women. In 53 ceses reported by Delannoy ** 41 were found m ks
and only 12 m fermales.

'\CCtn‘bullr fractures are ysually the resule of extcrnal tranma. They hlﬂ:
been descnbed as occurnng after falls on the feet or knecs, falls on
apposite shoulder falls on the sacrum, the trochanter or the mchiom, z}'
tells or blows agamst the anteror curve of the pubre arch This type
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caxe 15 usually untlateral but recently Camera reported a bilateral case re
sulong from a streer fall Bilateral cases, the conscquences of convulsive
therapy have been repontd by Lagas Llnglc\ and Robbins,*? Hamnes»*
halnowsky and Hoch?t and others. hahinowsky nates

tht thas otherwise rare tpe of fracture 15 not infrequently seen  electro-
shock therapr It can be explaned only by the sudden contracture of muscles
which pall the head of the femur towards the pelvis. The mechamsm of tus
fracture seems to be the same a3 that of fractures of the neck of the femur The
impact of cestam adductor muscles cither compresses the femar 3o that a frac
tare oceurs or if the acetabulom 3 not strong enough to rowst, st 1 fractured
nd the head of the femur o drven into the pelvic cann

A great mamy expenmeental studies have been undertaken in the effort
to explain the pathomechanics of these fractures. In sixteen cadaver expen
ments performed by Virevaux? the trechanter was struch by a five lalo-
gram hammer but acetabular fractures resulted i onfy 2 few instances and
of those only one was central Féré?* ict cadavera fall on therr nchia with
the thighs flexed Honzontal fractures of the tvpe described by Walther
but no central fractures of the acetabulum were obtmned Thesenot failed
to praduce central fractures of the acetabulum unnl the bony femoral neck
was replaced by an artificial vwooden prosthess and then only when the
legs were m extension. \When the legs were 1n flewon, blows agamst the
trochanter vielded horrzontal fractures of the schioacetabular tvpe.

Temay well be that the falure to achieve consstent results expenimentally
wis due to the madequacy of the force employ ed. Ring and Richards™ state
that ¥ the tremendous force with which a person may be thrown
againat the instrument pancel (or agamst the back of the front seat 1f he 1s
anding 1 the rear seat) 15 well illusmated as follows the kmene
encrgy of 2 150 pound body moving at 45 miles per hour s 10200 foot
pounds. In bringing this moving body to rest the same amount of cnergy
;‘n\m)bc expended (10700 foot pounds 1s equivalent to five tons faling one

oot.)”

Because of the magmitude of the foree required to produce central frac
turcs of the acersbulum, senous njury w the pelvic viscera are not m-
frequently associated with this fracture: Unnary retention 16 an almost con
swane compheation, but actual rupture of the urethra, the bladder the Ltd
ney as well 3t mjun to the rectum, obturator vessels, nerves, and even she
scuatte nerve have been reported. These injunes may be senows enough to
l:rcp;;l;:ri:t;;al?d their emergency treatment pre-empts amy attention to

la che case of 2 true cenwral fracture of the acetabulum with ntrapelvic
protrusan of the femoral head, the dragnoss 15 wsually made without too
much difficuly The nent complan of severe pain, inabilitny to bear
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weight and marhed lmmitanon of motion, especnally of abducton. Ths s
due to the sbutment of the great trochanrer aganst the scetabular nm
Large ccchymons m the regwon of the ingwnal hgament (Losserr's sign) ad
occssionally & nummular ecchymoss at the base of the scrorum (Dexor s
sign) may be seen. There 15 renderness on percusiion over the grest tro-
chanter that s definrtely closer t the pubic spine on the affected side thm
on the unaffected side (Rowrs agn) (Fig 39) Though the leg may Iie m

Fic. 39 Rouxs sgo. The doance from

the ¢p
chanrer to the mud-me of the bodv Is lew on the nde
tha an the normel sde.

mterns! rorapon, \ aughan found external rorapan most common, 5o tlnlt
first sight the condition resembles that seen m fractures of the femorsl nccm
There ¥ apparent shartetung of the affecred Jmnb. On rectal exammats
creprtas and the nwerd projection of the femoral head (Earfe s sgn) m3y
b‘[‘:d;n tdvanced cases the roenigenogram affords 2 ready and depmdﬂbthck
means of dugnosss, The femoral head wncovered by bone projects lﬂmm
pelvic cavy In an wnusual case reported by \ acquez® a arcular po

of the acerabulas floor was dssplaced 1nto the pelsis but without any dstoca-
tron of the femora! head
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In the nuld case, the © ray may show onhy indistinet lincar fracture lincs
without any evidence of inward projection of the femoral head Such cases
may present only nmmimal signs localized pamn oy cr the trochanter, focalized
pam on rectal exanunation, occssional cochymosts Jn the scrotal or inguinal
region and some Linutanon of monon. These arc the so-called “mlent  cases
that may justifiably be mustahen for contumons. However the smability or

Fic. 40 Hesled centmal fracture of the acetsbvhum.

Er: r;:erut ‘ﬂr;orb’of the scetabulum has been displaced
the pe the femaral hea

bevond the srcuate ime, A which protrudes

:f;ec:n;tp:;:xlnlm of definnely establshing the dugnosis does not preclude
Henschen reported the cuse of 2 woman aged twenty fiv n
nS::c‘ who fell 2 dstance of four feet off 2 \\§;n l:md:g onchr:nt;:tpsl:igc-
™ c;lmpl:mcd of great pain, mshility to wall, and had difficulty on urnz
M for & pertod of three davs. All other sygns meluding rectal and x a)
uamimnon were negative and after six weeks hospitalzanon the panent
was permitted to return home  Because of linp and progressine pam, the
pabent rerurned to the hospital and at this nme a large bomy mass project
g from the inner wall of che pehiis was fele both on rectal and vagnal



&6 Injurler and Surgical Diseases of the fIschium

evammation. The x ray disclosed the femonl head protruding mto the pelszs
and covered by 2 large mass of callus. This led to definte dificulny m de-
hvery and the child was bomn with a cramat depression correspondmg to the
bony mass on the mner pelvic walk. Henschen auributed the protruxon to
the fact thac the patienc had been permutred to walk before firm umion hed
eccurred with resultant gradual vielding of the pelvic wall and progresave
deposition of excess callus.

Treaunent will vary with the severin of the lesion. In the mild case
where there 15 fracture without central dsloction of the femoral head, bed
rest with trection fo overcome
the force of the pele trochanterc
muscles  will suffice, Veght
bearing should be interdrcred
for at least four months or un-
1i] there 15 ressopable asurance
that firm umon has occurred.
In women of childbeanng age,
t 1 parncularly mportant ro
prevent the possibility of grad-
ual narrowng of the pelvic out
let by mward protrusion of the
femoral head (Figs. 40 and 41)
In cases where there 5 mward
/ protrusion of the pelvic wall

- . withont actual penetranon of

Fic 41 ILmtrapelvic protromon of the scesb-  the floor lateraf traction may be
ulom (Crtos pelvs) followmg healmg of a applied to the great trochanter
central fractare. The tip of the tro- walt may
clunter mmpmges the magin  (Camers) or the pelvic
end chere 15 2 ed reduction m the mer bcpu_l]cdoutb»dtcnmxbucklt
roberusmy disuance method described by Jahs™ md
recommended by Dudgeon'” (Figs. 45 and #6) In cases i which the sce-
wbular am has remamed unbroken, Whitman s method of impinging the
trochanter against the ribs and then levermg the head out of the acemabolom
has been successfully performed by Klenberg™ and Coley ™

The most severc cases where the head res the floor of the
acerabulum and the fractured fragments encircle the neck brrerad tclz:
capitsl enlargement are not amemable to the mofe comsaryanye
methods of treatment In such cases, \ aughan advised prompt resort to open
aperation. The operanon 15 complicared and shockig In one md’:::
V sughan reported a ssusfactony outcome desprte infecuon of the ‘mon
The prognoss m such cases 1s scriout. In 26 psuents wth \mq"”‘;nm
central fracture of the scctsbulum thet Vaughen colfected from the

r
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ture § dicd. In the other 18 panents who Ined the functional result was
good m only 3 The rest presented evidence of pain and imitanion of motion
owing to ostecarthnitic changes 1n the tup In an analyss of central fracture
of the acctabulum Stewart and Milford noted that 8 of 10 patients reduced
by closed methods within the first 12 hours shoned good or excellent re
sults. One panent, Grade 2 reduced within the first 24 hours, had an ex
cellent result while anather Grade 3 had a poor result Six patients treated
after 48 hours all showed poor results. Of + treated surgically only 1 showed
1 good result, 1 was far and 2 were poor Five of the 18 panents des cloped
a vascular necrosts with later osteoarthnue mamfesmoons.

\Vhere severe osteoarthnus 1s the final outcome therapy must be directed
toward its rehief As in other forms of arthnus, treatment 15 posuble by
means of arthrodens, by prothenc replacement of the temoral head by
witallum cup arthroplasty or by the resection angulation operation.

ISCHIOACETABULAR FRACTURES

In 1891 Walther** who had been attempting experimentaliy to repro-
duce “central” fractures of the acctabulum described a fracture that has
been called “schioacetabular “In this condition, the schium gs 2 whole 1s
pushed and tlted inward as a result of a fracture hine which passes through
the uth—publc junction, the acetabular cavity and the 1schial spine (ﬁg
41) Though not common, 1t occurs more frtqucnd\ than 18 mspcctcd and
has been frequenty erroncously ncluded in stausncal studies of central
fractures of the sceabulum.” Of the six cases reported by Westerborn* as
“central dislocanon of the femoral head” five are clearly of the type that
must be desenbed o5 schicacetabufar Gima® Leinan,™ Mileh,*® and others
have reported cases under the more specific designation of ischioacetabular
fractures.

Thrs fracture, like other evtensie pelvic fractures, may be associated
with injures to the neighbonng soft tissues, the bladder the urethra or the
bowel. Injunes to the obturator nerve and parahvc phenomenz from
jun to the scratic nenve are not uncommon. Lither the peroneal or the
abual or both pornons of this nerve mav be mvolt ed. The nerve may actually
be partally or complerely severed but most frequently  the paralync
phenomena are due to traction on the nerve at the ume of mjury Recovery
may be parnal or complete

Usually the dugnosis of this severe tvpe of pelne mjuny 18 apparent but
: ™Ay appear m such mild gurse as to be mustaken for 2 contusion  of the

p

Typicaly the preture i thae of a marked diabiliny following a charac
tenstic histon of myery The leg 55 wsually held in flewon, abduction, and



68 Infurfes ond Surglcal Diseases of the lichiyn

extermal fotaon. Active motion 1s completely inhibated angd pasve monon
s markedly imited There 5 tendemess on percussion and palpation orer
the trochanter Wighin ¢ short time of the injury swelling resulung from
hcmarrlugc may be noted 1n the regron of the crural canal (Loesses’s uga)
at the base of the scrotum (Destot s sgn) or tlong the pubxc ramus

The fracture loe ex
2 Ichioacetabuler (Walthers) fracture
re:f“:f:wntbc?;:h ncl:)cﬂoudnmugh:heﬁaoroﬁbemubuhm

to the nchial spme entire mner wall of the pelvm hes been daplsced
medwully leading to 2 troe nchnmm varum.

there may
(Delannoy s sign) Corresponding to the degree of hu;fcrr:ﬂgt, et
be 2 sense of fullness m the thac fossa. Dependmg odn1 fmfgf;:mm the
there 15 intrapelvic protrusion of the femoral hﬂd‘f 3 o the drance
ilum and che great trochanter will be relaxed (ﬂﬁ b:g:l’munmcd s com-
from the great trochanter to the pubte spine \n] . o the de
pared wirh the oppostte side (Rowx s sign) Recta p d;cmmmedn O el of the
termunaton of crepitus or ntrepelvic protrusion ol
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pelvis (Earle 5 sign) should never be neglected. Though the trochanter may
lie sbove Nelatons hne, this has no pathognomontc sigmficance (Fig 7)
It 1 a purely geometnical relanonship and merely ndicates some abnormality
1n the regron betw een the trochanter and the peine wall, The court of last
and possibly of first rsorts the © 3y

The trestment of these cases 1s most unsatisfactory The prognosis 1s not

Fic. 43 O1d, healed nchioacenbulsr fractore, with prod
uction of
‘?‘:un-pea(pdrk,ﬂmummngmof}up)umth\\!)olmnbm
patient presented signs of & permanent setc nerve parahims

good In 16 cases revicued by Rahman® only 1 case had 2 co

tronal recavers while 1n the other 15 functioml loss of 15 pcr:il::r ‘;:“;70

;:r b:mmt was recorded. Cotralorda™ estmated the over all loxs of function
e cen 30 and 40 per cent. Of 139 cases studied by Romam there are

t())n \ ‘;9 cures, Twenn -one patienes died and 77 had marked functiona) loss.

d:];ﬁﬂzl:r ;n:;d, Secwart and \hiford reported that of 18 central fracture

o of all grades treated by closed reduction, 2 were excellent, 7
e pood, 1 was fair and 1 was poor Of the 4 central fracture dslocatons
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treated mrg1call\ 1 was good, 1 far and 2 were poor Where there is no
marked 1nward diplacement of the wedial pelvie wall profonged bed rest
without weight bearing until there 15 evidence of firm bony union 1s
essenual (Figs. 43 and 44) Where there 5 medial duplacement of the pelvic
wall, ¢fforts must be made to reduce the fragments to ninimrze the tendency
coward ostcoarthros gnd, n the case of females of childbeanng age, to 24 od
the possibibty of narrowing the pelvic outlet In indrvidual cascs, reduction

Fic. 46, Method of applvmg the Jahss ornbuckle cast

hias been 1ccomplshed by a vaneny of methods, all of which emplay the
prnciple of lateral traction on the femur
. Asin central fractures of the acetabulum, lateral traction may be cverred
u\,;];l:ng l:’mund the upper end of the dhugh or by adducting the legs over
iy nrn[:l :d“bcw‘ccn the upper ends of the thigh (Oller and Virevaux)
lmcL\F; e pkg as emploved by Jaha™ when he meorporated double tum
ek CLcl:‘m.h:B\ extending the upper turnbuclle and closing the
umcd(w;ll;umm] the upper ends of the thigh were forced outward and
teral force on the fracture through the pelnfemoral ligaments
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(Figs 45 and 46) Where such methods are umsuccessful, lareral traction
may be exerted through the insertion of wires, screws, or bands ino the
great trochanter Replacement of the fractured fragments by manplanog
through the rectum 15 seductively sunple and has been accomplished suceess-
fully Itis, however a hxghl» dangcmus method since puncture of the recn!
mucosa may lead to mfection of the hematoma, of the panetal toues, and
of the fracture jtself

It 15 far safer even if more tryng on the patient, to enter the petrs
retropentoneally through an sngumsl incision as suggested by Admg Ths
method must, of course be followed by conunvous lateral trecnon to
chmimnate the medial dnve smparted to the femoral head by the pelsstro-
chantertc muscles. In one wstunce reported by Levine® actusl phing of
the fractured fragments was succesfully accomplished Unprorected wegght
bearing should be avorded unnl firm healmg has taken place but both sctive
and passive motion should be encouraged early

In mx instances, n which the extenr of the acetzbular njary mdwared
the impossibility of a sstisfactory funcional rerurn, Westerborn® performed
primary vimllium cup arthroplasty “In five of the stx paterus the resuls
have been encoursgmg ™ In other mstances prunary arthrodests, priary
arthroplastic procedures, or reconstruction operagions majy have to be
considered.
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CHAPTER 7

Ischial Apophysiolysis

IscaiaL ApopHvEIOLYSIS 13 an avulsion fracture of the apophyms of the
schul tuberosity It occurs i adolescents before the sge of eighteen to
tneaty five vears, at which ume closare of the epiphysesl hne normally
tahes place. The condrtion 13 so charactersstic as regards modes of onset,
svmptomatology roentgenographic appearance, and chnical course that 1t
must be considered o5 constituting a specific clmical syndrome.

INCIDENCE

Though this condition must have occurred before its earhest descripuion,
m all probability 1t was then, even ss now all too frequently casually dis-
mussed as bemg @ mild muscle teer of the type commenly called “charkey
home. Historscally 1t 15 interesting to note that in s treatise on fractures
2ad dslocations, Afalgaigne’ observed that the ischm may  somenmes be
separated almost entirely 1n front of the descending ramus of the pubic £d
postenorly from the cotyloid cavity which remams 1intact, while sometumes
1t 15 only the tuberosity which 15 detached from the bone.” Although he
fatled to muke eny conclusive stutement ss to the exstence of sdokscent
apophysiolysit, he nored that after fracture m adules it might be presmed
that the powerful muscles mnserted 1nto the tuberosity would draw daw‘l;l
the detached portion 1if all the fibres were ruptured as In Joberts case.
From the literature at present availsble, Poland™* sccms to have been the
first to call speaific attention ro the fact that apophvscal separation of the

schial tuberosity could occur In 1898 he noted # “ f R.'W Parker

has observed a separation of the epiphysrs 1 th with suppare
tion following a lack and the author has seon e the result of

direct violence.
78
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Nerther of these obseriers, however can be credieed wath having de
scribed the typieal picture of adolescent apophs siolysts resulting from in
direct violence As sccurately o5 can be cstablished at the present ume,
Berny ! was the first to report such a case His patient was a male of twenty
three who at the age of tuenny while runming 10 2 foot race, suddenly fele
“something snap” n tus buttock and fell to the ground. He complained of
severe and progressne pam that rendered standing walking swong n a
hard chair or forward bending impossible Roentgenographic examination
disclosed that the large mass that could be felr below the schual tuberosity

-r

Fic. # The crescentic shadow of the completely avulbsed
nchnl o yrs 1 seen lyng just below the femoral neck. (Re
produced trom Milch, H  Avulson fracrure of the tuberosmy of
the nchmym. | Bone & Joinr Surg 832, 1976.)

wat an unumted portion of the ischiumn. Ths was removed wath great relief
to the panent

In 1976 \lilch' reported the second case This was the first instance n
which the symptomatology of the acute phase of the condinon was ob-
sefived, and 1n which attenoon was particularly directed to the charactenstc
x T2y sppearance The panent 3 voung @ of eleven, had suffered an
mjuny to the nght buttock while dmng a spht duning pracuce for a dance.
In attempuing to regam the upnght postaon, she “felt something shp™ 1n
this regron, fell back, and was unable to arse. The pain raduted along the
coune of the hamstting muscles and both sirang and standing were panful.
A dugnosrs of muscle spran was made and bed rest was advised. After
several davs the pain subsided, but on leaving her bed, hmp and an 3
parent fengthenmg of the affected limb broughr her for consultaton. "
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Examinaton dsclosed a mild Lmp shght unsteadiness in gut, and 4
marked hmmation in motion of the right hip Adductron, mterml rotaion,
and extension of the rghe hip vere pamnful. Agamst ressstance, extenson of
the right hnp was definitely dimushed as compared with the left, umaffected
hip With the knee flexed the hip could be normally flexed, but with the
knee extended there was definite increase m pan and Iimttatron of Aexon.
Direct pressure over the tuberosity was pawnless, but rectal palpacon of che
tuberosity and sacrotuberous Iigament elicited complamts of sharp pan.

———

Fro. 48 In letely avubed mchia] uis appeary o
« penbchial dhudow hong ust below e bod of the
nchumm on the right side.

The roentgenogram revealed the pathognomonre crescentic :ldd‘:;,‘)ﬁ
avulsed sschul apophysis (Figs. 47 and 48) Under umpé: e
was complete abatement of pamn so that the patent ds {n;]l it
follow up x 12y examunanon. Becawse of the mability to follow o
to 3 definttive end result, the chinical picture of the acute me: of the
scnbed along with signs thar must be considered as paLhog'ncmmﬂmtr P
condition. In the vears thar followed this earhier Pmmuo:‘hom

have appesred m the English and Conunental Irtersture “1wh1chcmrt w‘g
frequency  These 1n conjunction with two sddonal maﬂ:nnmc ot o
poasible to follow the patients roentgenographically up ermc e
plete healing pertmutted 2 definitrve description of the n‘nbd e age of

Characterntically  the condiion occmrs m patients belov
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renny five the upper age lnnt for complete ossification of the schial
apophvsis, It has been described as rare though this 1s open to queston. It
s difficult to draw any conclusions as to its exact sncidence. McLaughln®
noted that 1n the files of the Presby tenan Hospital, New York City only
three cases of avulsion by muscle action could be found At the same ume
Caffer? stated that he had seen three sumilar cases that were not reported.
Though this would seem to document the relative ranty of the condition
as indicated by the pauaity of cases reported 1 the literature, the increasing
number of such reports suggests that many more such instances could be

Fio. 49 Bilareral schul apophyssolym. On the nght side there s some
c\-idcuui o(fRntcm}xv:dJ halmg On IL}lc‘kf( side the a v 18 clearhy

ed from G A, Case of hilateral avuluon

P!
i;r;;c;\;rt of the bchnl wberosity Arch Ortbop w Unfall-Chir 33 256,

found 1n the unreported files of other roentgenologists. Alany more un-
doubted!y will be found 23 soon as the possibiliny of 1ts occurrence 15 recog
nzed and all cases of “muscle sprains 1n the gluteal rego
submitted to Y ray examinanon. 5 P e rovnel
The condition 15 seen predomunantly m males and only two female
cases have been reported m the literature (Milch?} 1n both of these n
diiduals, apophvsiolysis dey cloped under circumstances of strenuous
nzn\'lr\ analogous to those known to have precipitated the SVmptoms in
:n: nu‘lss. It seems, therefore, reasonable to attribute the hugher incrdence
males to ther greater participatron n sport or other phvsical actniry
nnil‘nn[ to amy genencally deternuned factor
ith the exception of the case
reported by Gutschank® all the instances
thus far reported have been umilateral Gueschank s patient was a male who
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presented all the signs of a nght sided avulsion of the rchal 2pophyw,
The roentgenogram, however unexpectedly revealed the cxstence of an
dentical lesion on the left side (Fig 49} In the absence of sy hmony of
recent trauma or any Jocalizing §1 mptoms, 1t was presumed that th repre
sented an antecedent previously unrecognized avulsion,

In the great nmjonty of males the left side has been wvolved, while m
fermales dhe rght side was affected Ths, (00 would seem to bespesk some
peeubarity i the use of the left Jower extremuty by nghe handed makes
rather than any predilection for the night side m che females. In all cases,
the mfluence of trauma and specifically of excessve tenson on the hamr
string muscles has been reported. ANl the csses were preceded by strennons
activiry such as football playsng runming jumpmg or acrobstic dancmg

It 13 unfortunate that 10 Gutschank s case there was an sssocrared eatfier
separation ot the upper humeral epiphyas that led to the tentauve suggestion
of an undr_r!'nng endocnine pathology In two other cases, one repm't:d n
MeMaster* and agother by Scott,? the dengnation epiphywns” way used.
MeMaster however was affirmative 1n denying amy endocrmé basis md
Scott, whase patient showed & basal metabolic rate of munus 24 per com,
stated  “There were no oustanding 3y mptoms or wgny to suhsoonste ¢
diagnosss ot frank hypothvroidism orher than sparse hair drstribution end
a consistently slow pulse *

The nssun':puon n}:\d even the suggestion of an underlving endocrine dis-
turbance as the bans of the condmon would seem totally unwarraneed. The
involvement of only one other epiphvss, the absence of any of the mc;:_
genographic evidence typical of generalized epaphysis of epsphyseal
rurhance, and 15 nomappeasance n all the other cases would not )usﬂfv L]
serious conmdersuon of this o8 an enological factor By and large, ‘;3;
be sated categonically that the condition 15 of trapmsne ongin 2d o
from muscular violence within the age Jumurs of closure of the

spophyst.
DYNAMICS

The pathomechanics of the conditon that eppear chn.mc\‘:rﬁ:; 2:::
erect bipedal stance of the human may bt:cxp}«amcc\unznrmal‘)ju-k o
strucrural desgn of the pelvis. For the purpose of snalvim, th:d mm;p;m
msy be considered as consrsting of two arched ker arms ot o
at the symphysis pubss and aruculatmg posteniorls wath ﬂ:)“hnd e
heoupelvis acts as a lever of the first cles with the fcrbothe g
fulcram, The antenior portion of the bony lever s formed bv,] ndmmm T
mmus of the pubis and the antenor pornon of the memmm‘u
postenior portion of the lever 1 formed by the body of th:d\ul ey
postertor part of the ischral ramus After closure of the
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dynamic balance of the pelvis over the femoral fulerum may be visualrzed
25 mamtained by onc force couple acting upon the antenor extremity of the
lever and by another acung opposttely at its postenior end (Fig 50) The
antenor force couple 1 represented by (1) the pubofemoral and iliopsoas
muscles, which tend to nlt the pelvis downward, and (2) the muscles of the
antenor abdommnal wall, which tend to tilt the pelvis upw ard The postenor
force couple consists of (3) the jumbar and oblique abdomunal muscles,
which 2ct to nlt the pelvis downward, and (4) the gluter and the hamstring
muscles, which assist the anterior extensors 1n ultmg the pelvis upward.
In panenes under the age of spaphvseal closure, the dynamic analysis
1s entirely different. The mere mterposition of the apophyseal plate converts

. stic L Extension Forcn
\ tickbal Lever Amm Pubic Lever Arm T
A
l Feenorod Fokerwmn

Exterglon Focces

Flaxion Forcas

Fio 50. Dymamic balaince m the sdult pelvs. Extension forces that tilt the
pelens upward are the macles of the shdommal wall (snterforly) and the
plateal end hamsermg muscles (postenorh ) Flerion forces that tilt the pelvs
downward or prevent txcemive cviennon are the pubofemoral and Hopsoss
muscles (antenorh ) and the sacromberous (postenorhy ) (Repro-

duced from Milch, Ha. lschial apophvsiolin—A new sudrome, Clim Ontb 2
189 1953 )

the postenor part of the lever arm mto a lever of the thurd class, in which
the force 15 applied berw een the fulcrum and the resstance to be overcome.
The combwed anterior and posterror forces that tend to nle vhe pelvs
downward may be constdered as concentrated just anteror to the apophy sea}
plate while the upward tilting force of the hamstrings 15 applied postertor to
the plate At thss point, a sheanng stramn 15 set up that can result in separa
uon of the apophvass of the tschial tuberosiny (Fig 51)

Although no actual measurements of the tensile strengrh of the apophysesl
cartilage or its attachment to the bone are at present available, it must 4
priors be considered as sufficient to withstand normmal stresses. It must, how-
ever act as a locus rmnonis resistentize under the stress of the forces that are
suddenlh applied durmg the course of strenuous physical and sport actvany
This mechannm » precesely analegous to that which develops in so-called
Osgood Schiatter s detse m caleaneal apophvsinlvsis, and 1n upper femoral
eprphvsiolesis, where the normallh competent capial epiphvsis 15 sheared
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off by ourward roraon of the excessively stressed femoral shaft sctmy
agamst the resistance offered by the taur fliopsoas muscle.

Of all the muscles whch, acnng postersorh tend to e the pelvs wp-
ward mto extension, the hamstrmgs that are strached directh 1o the schml
tuberosiny are the most important. This 15 of especusl sgmficmer m mda
standing the pathomechamcs of spophvsiohvsi. As has alreadv been noted.
the strachment of the human biceps femorss muscle differs from the more
gencralized atachment found m lower forms m thar the sacrotuberons
rerdmous portron of the human sacroperoneahs complex acqures m 2dd-
vonal pomt of snsertion and 15 ulumately recognized as the sacrotuberows or
great sacroscranc ligament (Sutton™) The comsequence of ths 1 that the

Flaxdon Forces
Sclatic Ugormanty
N T Extenoxn Foron
\ Lever Arm
Tebweety B
Femoral Felatms
v
Extenslon Faraes
Flexicn Foross
Fic $1 Dinome balmee m adolescent voolyss. The smener a0d
tersor fiexan farces are grester thm the exenson forces amd vield 2
force that ; trenwmuted 1o the regoon of the exabfnbes
5 shearmy force couple 2t the apophvseal mdladlmq':
phvoaless, ( from Milch, H. Ischul S DEW &
drome. Clm 2189 1943)

tmdnmpormnofmchmmns:mpcrmﬂﬁscoumlctmpncﬁd\w
oppose the downward monon that the muscular porton of thrs complex
mammmﬁxdm:pph\wmdmmmm&:mdzmﬁ
drccounmulmcmgmmnofdxcmuscuhrforcumnmdmckﬂft
sschram by tltmg the pelvas downward (flenon)

Excessive d:spglxcemp;lt of the avulsed fragment presumalh does not
mﬂvoccmmmmcqummofdrersnmﬂg:mmafﬂxmﬂmbﬂz
ormncmmcbgunmnﬁ:ﬁbmofdmmmdﬂtﬂfd"ﬁ
md mward, are sdeallv arranged to comnmctrhcformofdwt"““‘:
amached to the ruberosity ofdxmrumncgnmnusmfmm
poﬁmorﬁbcnofdrczdducmrungnm.mdﬂnqmdmmfa;:mm
tend to dsplace the fragment donzward d ourward while hmm“‘gr
musc}srmdtopuﬂdrcfngmcmdlm:d\ downward. The resafant o
force. dowmuard and ournard. 1s dumerncalh opposed wdtdimmmmmd
dmﬁbﬂsofthcnrmmbcmmbgmymnuhchcmﬂmnp‘ﬂrﬂ
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(Fig 5°) Ixcessne displacemient of the avulsed apophysis 15 accordinghy
only possible 1n the cvent that the attachment of the sacrotuberous ligament
aither to the apophyss or to the sacrum stself has been disrupted

From the cases that have appeared in the hterature, 1t 1s possible to re
construct the clinical course of the condibon and to correlate ity sympto-
matalogy with the charactenstic roentgen appearsnce. In the acute stage
directdy after mjuny the patient complans of severe pain, imp and kinuna
ton of motion. Suting standing or any motion that tends to put the ham-
strmg muscles under tension 2nd thus pull on the avulsed fragment elicus
exqusite pam  An acutely tender mass may be felt or seen m the mjured
buttock and, on rectal examination, pam 15 sharply localized to the region

Fia. 52 Fon:uacmgmthelschulmberm;r} The direction of actwoa

S(nc::{.ﬂ T e d forces n ind by d»elnmn(Rlcpm-
rom \[i Avulpon fractare of the nchnl tuberoun

Bone & Jofmt Serx § ﬁl; 1926) ° tn /

of the sschul tuberosin The roentgenogram reveals an irregrulanty of the
tuberosity as compared with the opponte unaffected side, or a characterss-
cally crescenue-shaped shadow In panents i whom complete separation
of the apophvms has not occurred, the roentgenogram may present the
appearance of peruschul calaficanon such as may be seen i ruberculows
mfection or tumors of the schium The pathology 1s that of an acute frac-
ture 1n many instances. Operanve intervention will disclose the avulsed Lel.-
shaped apophvws and the attached hamstring muscles hying 1 3 frm
hematorm (Helmert)

HEAUNG

At a later stage enidence of early bealing mav be found. In 5
operated upon by Rarfiol* mne manths afcer injury because of 7-}”‘
pan. The apophvsesl fragment with 15 attached hameming muy -
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found to be movable but attached to the body of the schiom by dense
fibrous connective tssue On removal, the fragment was found to be thck
ened by irregular masses of callus imbedded in 2 large mass of connectire
nssue, This 1s clearly representatn ¢ of the healing stage that s vmualzed on

the roentgenogram by the wrregular thickening and apparent frigmentanon
of the lunate shadow (Fig §3)

Fia. 53 lschul apophyrolysn. Fragmented shadow
charscrerntic of the hesling stage.

In the event that healing proceeds umneerruptedly umon (:Lfném:ripoph\
seal fragment with the tuberosny may be Even Mb‘"mog““m
stress the symptoms will disappear and the site of the fracture W g
nzable on the roentgenogram only by the appearanct of 3 ch(F d;-;)
irregular outhne a5 compared with the opposite, maffected sde (I8 o
If healing 15 interrupted, how ever t}:‘cpmcmum\:; chox:t;l;“szlcoheﬂbph‘”

i ro or to
fﬂifiﬁl&"‘ffmhfhc ca}:m repored bmfnllcr and Rapp,®* ewenty %
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vears after the ongnal injury  the exersed masy was described as “normal
osscous matter with normal marrow clements, the extenor being partially
Imed by hyaline carnlage and tenve tendinous tissue

Therapeuue indrcations are best determined by the correlation of the
roentgenographic with the chinical coune Since the condition 1s a fracture
through the apophy seal plare as a resule of musclar action, complete healing
can be expected to occur provided the parts are put at relative rest This
does not mvolve plaster immobilization, but merely av otdance of hamstning
tension. Complete bed rest unal bony union has occurred 1s 1deal but does
not appear to be imperative. Bed rest dunng the acute stage, and unul all
pain has disappeared 15 unquestionably necessary and will be readily acceded

e

(x
|
N R

Fia. 55 Ischal apophysrohms. Left, avulsed apophvas before operation
nght after open operation and reuwre. The spophyss has undergone
meptc ecrons. (Reprodoced from Hellmer H, (Q of trumatic separa
r;-;t;\] ;:f the epiphven of the hchrum. Areb Ortbop 1 Unfall-Chir 34 45

to by the panent. Thereafter luruted actiity such as does not precipitate
the reappearance of pain seems to have no deterrent effect on the normal
process of healing

In general, a comervative approach to the treatment of this condinon s
indicated, If the separation 1 mummal, bony union may be confidently
expected provided rest duning the acute stage 1t enforced. Where the
$Cparation s excesmve, fibrous rather than bony wmion will eventuate and
recurrent episodes of pain may subsequently anse. In the acute phase, sur-
gical inter ention 15 contraindicated and skillful neglect 1s the treatment of
choice. Plam neglect, however such as 1s manifested by farlure to recognize
the condmon or PCrMuIsIOn 10 partcipate I SIENoUs activites, must be
mplicated as the came of nonunion

The mere determinaton of nonunion does not 1n 1self constitute an
indication for treatment. N\ormal function 1s possible cven in the presence
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of nonumon. The patient described by Labuzt was not considered suff
ctently disabled seven years after onset of symptoms to require any trex
ment other than physiotherepy Scotts panent scen four years after ha
ongnal 1njury was completely asvmptomanc. It must be admutted, how
ever that nanumon daes expose the patient to the posuibilicy of recarrence
of symptoms o5 a result of stretching or tearing of the surronnding muscles
and the scar trssue 1n which the fractured fragment s mbedded. Where pam
recurs or persists or where the detached fragmene of booe mechamicalky
mterferes with nommal acuvity  surgreal intervennon would appear to be
yusufied. The problem then 15 whether to attempt replacement of the frac
tured fragmene or to excise the offending mass enurely

i
L

-~
Fio. $6 Resection of avuleed schul :foph‘m. Left, the of
the svulsed epophy=s befare operstron; [b:,lfturut::mazgdrnnhtd
apophyas, (gmav of Dr H McLanghlin)

Through reposition and direct suture may sppear to be the most ld:]l
solution, 1t 15 clearly not the most expedient Surgieal replacement 5 1 "
ames difficult of techmque and uncertam n outcome. Tn cases of establish
nonunion, the excess fibtous trssue encountered at operation so mutuplies
the difficulties 2s to render resuture unnsafisble. Hellmer performed opes
reduction with sutare of the avuled fragment, Though the result was
reported to be satisfactory the roentgenogram (Fig 55) clearly md‘:;m:
that aseptic necrosis occurred and that ultmate healing would f"qh .
long pertod of creeping subsutunon, In a smsfar stmnon, Darrach
ported to have met failure after attempred resuture. e

Where 5\ mproms perist beyond the tme when healing may expected
to tuke place, excimon of the mass with reattachment of ﬂ;cd}dh’mmm""g
muscles offers probably the best hope for speedy symptomanc
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Karol, and Winkler and Rapp' excred the nonunited apophysis without
any apparent residual disabihiny to the panent (Fig 564 D) and this 1
undoubtedly to be preferred to musguided cfforts at resuture.
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CHAPTER 8

Periosteitis of the I schium,
Gracilis Exostosis, Osteitis
of the Ischium

PERIOSTEITIS

PERIOSTFAL REACTIONS ALONG the nferjor aspect of the tuberoney of the
schuom may be seenin a variety of different condirons, They are conunon
dunng the dcﬁ:}opmcn: of pyvogenic or tuberculous osteomyelms, may
occur daning the course of mfections elsew here 1o the pelvs (Fig §7) wad
are mvarnably s stage m the bfe hustory of sschul decubstus uleers. They
may appear however mn condmons in which no queston of infectron can
arise,
Periosteal changes wrthout any Iytic Jeson i the body of the 1schmm
have been described by Rrebs.t This observer who m 1934 first called at
feaon to the arthrine mamifestatons in the sacroriac jomt a8 probably the
carhiest stgn of anky lasing spondy litss, noted that a “vescuhr pemostatrs of
the wschual tuberostty was a common roentgenographic finding in thes con-
dinon  He observed that, though not alv ays present, It Was & more conumon
cach finding than the rvprcal changes m the apophyseal jomnss of the speme.
He considered these changes to be of an mfsmmatory nature md probably
due to muasion of the penosteum by vascular connective tsue found 10
theunatord conditons. In muld cases, 3 relately berign pcnomn’f“;
present, but mn the more severe cases extersn e crosion of the bodv of t
schum had been obsery ed.

Mler * who corroborated chis opinion, ws led to a study of the condmion

"
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Fuo §7 Bilweml periostens of the mschul wubermines follow ing septic abortoa.
(Courresy of the National Institutes of Health,)

by the observaton of a patrent wath ankylosing sponds Litis. This pauent
complamed of pan in the nght grom and thigh. \ ray exammation dus-
closed an irregular periosuts of the tuberosity with anky losts of the sym-
phyvss (Fig 58) In seventeen other cases that Iller collected, she nored
anky losis of the symphysis 1in mine cases and varying degrees of penostins
of the schial tuberosity m tune cascs. She observed that erosions of the
tuberosity mught be extensise and
might smulate the findings 1n
defimite schial tuberculoss, and
particularly called attenaon to the
differentiation between the con
dinon and the so-called gracihs
exastosis noted by von Baeyer as

charactenstic of arthrms defor \1/
mans. - SO

Fic. §8 Penowenn of the kcham. Irreg
begmnmg

far eal wth
GRACILS EXOSTOSIS  Iig [ i bepmny

In certmin panens, the perio~ ?rzfg 15’3:*5{"’&“"?“,";"’&‘? n(R ?’xﬁ“ﬁ
steal changes that have been de  the schum m Bechreros 1 dacase Hontgen-
serfbed 1 occurrng 1 the reon pranus 11 542, 1939)
of the nchul tuberosiny scem to be concentrated near the ongm of the
gracils muscle and have therefore been called “gracilis exostoss.” Von
Baever who had noticed this along with other changes n the duphysis
of the long bones, believed 18 appearance was pathognomonic of archnids
deformans of the tup Schiffl undertook 2 study of the condimon ar the
suggesnon of von Bacver and found 1t present only 1n those patients with
ithnns deformans of the hip in whom there was an assocuted dorsal
Lvphosis, flat pelus, and flar foor wath everted gai. To explan this peculiar
concatenanon of signs, Schiff elaborated an ingenious theory based on the
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assumpnon that the dorsal Lyphosts nccessarily enforced a compensatory
Jumbar lordesis. Since the degree of compensation possible 10 the lembar
spine was less than the degree of kyphosts possible 1n the dorsal sprme, the
deficit necessary o re-establish sable cquilibrium was compensated by vp-
ward alung of the pehvs. The displaced the center of gravity backward
over the lower extremmues but at the expense of excessive stram on the Y
shaped ligament of Bigelow and the muscles, especially the greails, attached
to the anterior lever arm of the pelrn. Asa consequence, and 1n acensd with
Wolf's Iaw of bone transformanon, the exostous developed ar the site of
excemive gracils stran,

Vithour sn any manner denymg the possible vehdiy of graciles stram
n the development of the exostoms, ts pathognomomc sigmficance 1o

Fro. §9 Bilarers) gracils exostons m s fermle wnh osteoarthrms of the mght hp.
Thﬂ-emnongmd?vphmnmdmﬂlnmmgufdnpd\m

arthnts deformans may be serousls doubted. Even Schuff admaed thar
1¢ wes not found m all cases of arthrns deformans, but only 1n those aso-
cated with dorsal kyphoss, flat pelvis, and flar cverted feet mdxmmb—
to bespesk 1 parncularly determining role to clements other than o
it deformans, Strangly enough, 1t was pot constantly found even 10 o
pattents with kyphotic spies, flat pelves, or flas cverted feet m whom, o
for the arthnus, the associated conditions postulsted for the sppeantnce
the gracils exostoss were present.

FEOTI'JJ the evidence udguccd by Schiff it appeared chat nenther the
arthnios stself nor the kyphons offered sufficrent explanatron for the g:;S:
of the gracilis exostoss. This became more obvious when the pelvic
genogrums of patents under treatment for other condmons were e:f;;md
with special reference to the presence of the exostoss. It “:5 300 (g
that (1) patients with arthrstis of the hip bor without dorsal 'g}ﬂﬁ:d o
59) (1) pauents without arthnts but with Lyphoss (Fig 60)
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Fre. 60 Penosterts of the nchium on the right side and s cxostons on rhe
left sade m a fermale wrth marked dorsal kvphoss resultmg from tubercoloss of the
spme There 1 no arthrros and the pelvs = flat

P N /__

E—

Ia. 61 Bilmersl gracils oosows i 2 male with Pagets doesse
There 15 no arthrms, no kyphams, and no fattenmg of the pelvn

panents without either arthnns or Ly phosis (Fig 61) nughr present x ray
endence of the gracihs exostosis. Whale the exostosis undoubtedly developed
In responsc to some forces, presumably stram at the insertion of the gracilis
muscle, the conclusion that st could be looked upon a5 o pathognomonre
ngn of arthrits deformans appeared to be enurely unsupported

ISCHIAL OSTEITIS

Under the ntle, “Some Casss of Destruction of the Ischium of Doubtful
Tnology ™ Odelberg? described four cases that he beheved represented a
“non-specific inflammation of the ischuum.  Two bovs aged eleven, one aged
fifteen, and a2 @irl aged thurteen presented the same chinical and reentgeno-
graphic picture (Fig 67) Without amv antecedent history of mjuny  these
children began to complam of pain along the inner aspeet of the thigh with



92 Injurles and Surgical Disecses of the lichium

radaton to the knee. Prolonged walking or any movements that put o
strain on the affected kmb resulted 1n 2 panful limp In the eary phases
of the condition, thes wus accompamed by a lov-grade fever

Cliucal examunation revealed no atrophy of the thigh ot gluteal moscol
ture, bur all showed signs suggestive of hip jomt disease. In all, the x ny
disclosed evidence of a rerefying osteis with decalafication and even
widespread destruction suggestive of tuberculons of the rschial tuberosty
The scrology and tuberculin tests were negame. All were opersted upon

In the first case, microscopc ex
amnation revezled “a furly cellular
ussue with consderable cell divmnon
and markedly mfiltrated with pluma
and round cells Here and there poh
marphonuclear feucocytes. Inflamms-
tory changes of @ non-specific mture.
Case 2 showed “profuse infiltration of
pus cells.” Case 3 drsclosed “a vascular
neue rich in cels made up prn-
opally of round ceils, part of which
were polymorphonuclear Jeucocytes
or celis 2k to these. Here and there
typical plasma cefls. In sddmon, there
were even more oval cells closely
from Odefberg A, Some cmes of de-  pached together and among them
struction m the ichum of doubtful e~ yriengey aaking phce freely No tuber
1942 cles or gmnt cells.”

’ Neo bf:;molopml growth could be
obtaned from the pus or the tissue erther on culrure medn or by guines
pig moculation m any of the cases. In the fir three cuses, the foct were
completely exenterared with prompt ubsidence of symptoms. In the fourth
case, the exenteration was incomplete and symptonts contmued for ¢
number of years.

The absence of more precse data preciudes the possibility of aither
establishing or cxcluding any definite enological sgent From the locanion
aof the lesion and the age of onset, the likehihood of schuopobre osteochon
dnes of the type described by Van Neck® would scem to be stght-
Wulfing" was inclined to conmder the leston in the nature of a0 apophysios.
This posubiliry cannot be dismissed ennrely becwuse the wschial apophys
develops exacdy within the age period dunng which the condmon W
noted On the other hand, the extent of the 1y olyement and 13 pruman
Jocaltzaron somew hat antenor o the actual site of the apophyss casTs son®
doubt upon thrs explanation.
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In 1936 Fitte® desenbed two cases occurring in children about the sge
of eleven, which except for the atsence of fever appear chimicatly and
roentgenographically to be sdentical with those described by Odelberg As
n those cases, both the serology and the tuberculin tests were negate.
Unfortunately the histology sn these cases could not be determined be
cause under conservanve therapy the condition resolved with complete
bomy regencranon Fitte espectally emphanized his behef that the condinon
he described was simular to that described by Voltancoh'? except for the
fact that the lesion was located 1n the tubcrosity and not in the schopubie
junction.

The conditions described aboie scem to be simular chinically and roent
genographically with rschial osteitis occurning at 2 ﬁ;cugx, In 1952 Golden®
reported the cose of a twent -six year-old woman who two weeks after an
abortion, developed pam m the
penneumn and nght lower ex-
emity, The pam n the pen
neum, especully on flexon of
the thigh, pemsisted and roent-
genogram revealed an ostens of
the schium thar subsided under
conservauve  therapy  Golden
was of the opinton that the con-
diton might anse ether from
wmflammstory  or neurotrophic
causes and was similar to 1f not
dentical with, the pubic osteins
described by Beer! after opera Fra 61 Owein of the schium. Rocnrgen
nons m which the unnary blad ~ &¥dence of nchil desrucnon developed four
der had been opened :‘:“; sfeer proqureciomy and subsded under

The same hl M T o Repraduced from

OpINION Was eXpres- per E, wnd Levine, ) Isebis! ontesds
sed by )\lmgtr and Levne® who New York [ Med 531579 1953)
reported  the case of a fifty five vear-old man 1n whom 2 one-stape prosts
ot ST e o
ray showed “an area of nrc;:nm O‘“hfht beboss of the tschium and <
(Fig 6)) Under ress anal coon lg the left sschrum below the acetabulum™
There veas g“duj‘@m goena, ﬂf\ phvnotherapy the symptoms subnided.
scud of the el bones [:;:on of normal locomonon. A follow wp x ray
cranon 1n the aff er @ month had elapsed showed osscous regen-
affected area of the schium. No subsequent svmpt
objectne sequelae resylted promauc or
af‘:::u:hmm‘m":““m“g the posble role of the vertebral system
vdh supgested 25 an explaniuon  some relanon
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ship to the long standing infecuon 1n the prostate, It tmy be that o
smouldening thrombophlebitis mnvolving g group of small venous radicals
n the pelvis was present. In communicating with vems dramning the pelinc
bones, an extension of the process to them wes permucred and finally caused
an occlusion of these venous channels resulting 10 the local changes noted
1 the bone

OSTEIMS DEFORMANS

Pagets disease, osteirs deformans or osteins hyperplastica, 15 a disesse
charecterzed by enlargement and deformation of bones (Fig 64) s onser

v £l

‘ P -
Faa 64 Pagets diesse of the pelvm. Longimdma) sorixnoos nd cym

like aress are seen throughout the pelrac bones.

15 usually sfter the forneth vear and st most commonly mvolves the skull,
the vertebree, the sscrum, the pelvis, the femors, and the dibme. Its mob;ha
s unknown and Pagets ongmal cheory of mflemmtory ongm !xi:"md
discarded. The disease » mmidious m onset and 15 frequently dnco -
scadentslly duning the course of exammation for other suspected co
nons.

Pavents often complain of pamn lony, before the diagnosss 15 G}:Ib::]ﬁ
Curvmg of the long bones of the leg or difficuley 1 fitung .r_bc .
wncreasning size of the head 1s frequently the first symptom that Mpm:;d
nouces. Involvement of the vertebral column leads to paun n (;wum e
¢ gradual loss of height so thar, with the curved femorz mudcdu( ot
arums appear relatively too long and the patent assumes an 8in

been described as stouan.
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Usually the disease 15 polyostotic but 1t may appear 1n monostotic form
that may occasionally come on after trauma. In 1ts fully developed form the
diagnosss 15 most readilv made on the basis of the roentgenographic ap-
pearance of the iy olved bones. The pelvis may present the ty pical “cotton
wool” appearance or there may be coarse fibrillar stnations with areas of
cvstlike resorpuon Isolated 1y olvement of the 1schium 1$ rare.

Histologicalls  Paget bone presents evidence of increased bone destruc-
von and reformation. As a consequence of these rapid changes the normal
regular appearance of the bone s disturbed and on section presents an
irregular mosaic pattern. The bone trabeculae are coarse and thick In areas
of actviy they are lined both with multinucleated osteoclasnc gmant cells
and osteoblasts. The bone marrow s of a fibrous nature. In restng areas
these cells are absent and the bone marrow rs usually fatts The bone recon
struction appears to progress at a more rapid pace than the destruction and
a5 1 resulr, the duameter of the bone increases. The bone formanon, how
ever occurs so rapidly that complete calerfication does not take place and
a large part of the newl formed bone remams n an osteoid state. The
consequence of ths 1s that though the bones are thicker their calcium con-
tent 1s low er than in normal bones.

Despite the apparent disrupnion of the normal vascular pattern in Pagets
bone, there 1s a marked merease m blood flow that 18 esnmated to be as much
as twenty tumes that seen m normal bones. Thus has been explamed 2s being
due to the formation of numerous small artenovenous shunts similar 1n their
effect to that scen 1n arterniovenous aneurvsms. This accounts for the “hy
peremua” seen m Paget s bone, the increased skan temperature over areas of
Paget s bone, as well as for the signs and svmproms of cardiovascular dis
turbance often found m cases of advanced Paget s disease

While the serum calcum and morganic phosphorus are within normal
linuts, the serum phosphatase 1 notsbly increased in actnve Pagers disease.
Where the drsease 1s not active, or n the beginning of a2 monostotic involy e-
ment, the phosphatase may not be clevared. Ies determination s not of pa
thognomonic signuficance and 15 merely indicative of osteoblastc actuviny

Pathologic fractures arc not uncommon in Pagets disease Often 1t 15 the
tppearance of such fractures after relauvely shight trauma that leads to the
scadental discoven of the custence of the disease. These fractures occur
mainly 1n the long bones and are unusual 1n that they are transverse in their
trajecton. Healing occurs in these cases without any difficalny and ofren
with excess callus.

Sarcomatous transformanon has been noted 10 a considerable number of
these cases. \lost frequently these sarcomata are of the osteogenic vanen,
but chondrosarcomas and fibrosarcomas have also been reported. It 15 some-
nmes very difficult to determine the cxstence of a malignant degeneration
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wuth cvedike areas onh 1o the nchram.

Fic 66 Imhrtdfhgud:edm O{de ndu:?lT}:eW section
of ved from pauent o borrytraberuls
mmc:’:md wrregniar and wpical moswc appearsoce
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or to be certan of the absence of mahgnancy particularly m monostotic
forms of Paget s discase This s rllustrated in the following case

E. S, female, aged forts four gave a hustors of some gy necological operation
fourteen vears before the onsct of pam following an mjury to the hup. X ray of
the lup (Fig 65) was reported as showing “coarse srations involving the ace-
tabulum and the schium Diagnous advanced Pagets discase.” Despure this, the
tistory of loss of svteen pounds dunng the previous six months without any ef
fort at dietmg end the hstory of an earlier gy necologic operaton suggested the
possibility of malignant involsement of the schium

Bropsy was performed. The microscopic report “pronounced bone destruction
with moderate bone production” completely sustained the radiologist s opinion of
Puget s disease (Fig 66)
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CHAPTER ¢

Pyogenic Osteomyelitis
of the Ischium

INFECTION OF TWE 1scHIUNt may occur as the result of many different organ
sms. Infecuons by actinomyces " echunocaccus,’ Fracnkels diplococeus,
Ebert s bacullus, Pfeiffer s bacillus, pyocyancus, s well as by the more com-
monly known orgamsms such as staphylococcus, streprococcus, and the
tubercle bacillus have been reported.

Though a number of cases of pyogenic osteomyehirs have been reported,
the inaidence of msolated pyogenc infection of the schium must be con
nidered as low In 1 949 cases of osteomy chins collected from the hterature,
Klemm’ found involvement of the peh ic bones in only 35 cases, with wschaal
nwolrement i none. In 385 instances of osteomyehitis seen in 320 of his awn
patients, 36 imvolved the pelws and only 2 the wchrum (0.005 per cent) A
somew hgt smifar incrdence was reported by Oreto™* who 1 100 cases of
osteomyehius, observed at the surguucal chinie of Alessing, found 11 mvolv
ing the pelvss and only 2 nvolving the ischium (00125 per cent) Of these,
1 was wsolated m the schymm and 1 1n the schium and the femur

On the other hand, 10 71 cases of childhood ostcomyelts, Doran and
Brown? found 1 1n the cchium (0.04 per cent) This incidence 18 cight tomes
grester chan that reported by Rlemm and more than three times greater than
that reported by Oreto This would seem to indreate that the incadence of
nchial osteomy elrrs 15 greater m children than n adules, This mav be ex
planed by the presence of epiphyseal carnlbage phates with metaphyseal en
darteries both at the schiopubrc junction and st the tuberosity

Localrzation of the infection to the region of the ischiopubic junction xp~
pears to be more common than to the tuberosity  Such ceses have been de-

”
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scribed by Bilhout,! Inglerans,® Le Fort® Ottolenghy AcWhorter,’ Col
vin,? $3derdund ** Zaffagriny,' Valks,'® Ligas® and others Cases 1 which
the mfection onginated 1 or was jocalized to the tuberosity have been re
ported by Polorny * Geist,* and others.

The following case 1s nteresting both with respect to 1ts pathogeness
and bactenology

M R, male, age nxty five, was admutted o another hospral wath a diagnoss of
hvpertrophied prostate. Suprapubic dramage wus insutured but shordy thereafter
the pazent began to run a septic temperatare up to 104° Fahrenhest, and com-
plamed of pam 1 the nght hup and perines! region One month later 2 permeal

/

Fia, 67 Sobacute omeomyeinis of the mchial tuberosty There s 1 peniosteal
racton wrth u crtcennc shadow somewhat of that scen m nchial
ysiolym. There b, howeler m addmron, evidence of desttucoon of bone

n ramus and m the mfenor aspect of the wberomty

memsien v as made exposmg the prostate but no pus could be located. The panent
left tms hospral with 2 suprapubic tube 1o place. When first teen, he was sall
compluning of pam m the »chial region and x ravs dusclosed evidence of irregu
Lar destruction in the region of the nght 1schml wheront, mmilar to that seea 1
vounger adules with mschual apophvsiolyns. The left uchil roberonny revealed
oaly s shght penosteal proliferanon (Fig 67) Incisions were made over hoth
schnl tuberosines. On the left nde, no pus was found even after elevaung the
pcnom:crm.Onr_h:nghtndgamﬂunountofp\uwufoundmm-bxw
STy around the nchul tberonn which extended toward the pabis along the
pubic ramus. Culrure of this “pas™ revealed smphy lococeus and bacillues py ocy

neus. The wound dramed for 4 to § davs and then closed (Fig 68)

The infection may be blood-borne and may be pnimary 1n the ischuum or
1ty be secondan, to mfection n the tup joint or the femur In one of the
cases reported by McWhorter the infection followed a “cold™ and in others
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wias secondary to mfection of the femur In Pouzet s case, the mfection
followed a fall and in the case reported by Le Forr came on after & blow on
the thigh of the affecred side

The onset may be gradual ond in several cases reported by Gent the de
velopment of fistulous openings gave the first indicaton of the underlying
condigon. Usually however the onset 1s sudden wath a high fever and other
signs of sepsut. The patent complams of pain about the hip or 1n the pen-
neum and there 15 imitation of motion 10 the hip that may, suggest hip joint
mnvolvement. In contrast to true hip jomt infectons, not all the mottons of
the hip are concentically Iimited, This 15 a duagnosuc powt of grest im-

e ey

o

e T
Fr 68, Subscute osromyclith of the mchial

of the
tuberosity F don

schiel abscess, there B # slighe wregularry of the bone ‘at the site of iter
vention.

portance and sclecave lmumtion of some of the hip motions mdicares the
need for further mvesugaton of the case. Probably the most v.-nluxhlcr;z
dence mey be obanined by rectal examunanon. The presence of }ocam
tenderness or swelling along the remus or the tuberosity s of the ul
ngnticance. Ths is well lustrated 1n the following case

frer
three-year-old chuld was taken with chills and high fever sevea] dava 2

i “Acold.” 'I):he right thigh was held m abdoction and external m::ﬁ;::
chuld wes adimuzed to the Hospitsl with 2 tenmanve dignons of ?P:rxnm he
tup. Though the child ressred any atrempt at meerms muon;\d I o !
thigh could be passively flexed aad extended skightly withoue d:ucb{;g\ gy
exarmnanon revealed pomt tendemness slong the ischul ramus mm;ﬂ i
ing at the lower margn of the obturatar foramen. With the reent ﬁng'ﬂ'mc
guide, this mass was esplrated through a Jong necdle u-u-:ncdu o “W:m""
rects] fossa. A few drops of pas from which staphy lococeus wwﬂguf T reces
covered. A smoll inciwon m the permeum evicug
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sath prompt subsidence of all symptoms. The x ray disclosed no cvidence of
bone destruction, snd the wound closed within a short tme without any rendual
dmbilin

In the preantibiotic period Alc\Whorter reported @ mortality of 10 per
cent 1n these cases. Unless promptly draned, the subpenosteal abscess may
perforate into the hup jont and lead to a septic arthntss, es has been reported
by AMlcWhorter Pouzet, Le Fort Guilleminet ® and others.

In the case of the six ycar-old boy desernibed by Otrolenghu the abscess
spread along the rschiopubic ramus and  probably by pressure on the cavern
osus muscle, led to a distressing priapism that subsided only after 1ncision
and dramage. Fistulizanon of the penosscous abscess into the ischiorectal
fossa has occurred leading to a mistabhen diagnosis of a pnimary wschiorectal
abscess with permstent drmnage, unul the bone focus wwas recognzed and
treated. VWhere the abscess points m the penineum, 1ts presence 1s quickly
betrayed by swelling If the pus spreads along the plane of the pelvifemoral
mmuscles, it may lead to secondary mfection of the postenor or medial fas-
cul compartments of the thigh and necesmtate extense dramage of the
thigh before the infection can he controlled

As 1n other infectious processes, the widespread use of antibiotcs has re
sulted 1n a profound change in the clmical picture these cuses present. The
septic symproms are quichly brought under control and what would carlier
have been immediately recognized zs an infection not infrequently raises the
suspieron of a malignant process. The same 1s true of those cases m which
the onset 15 not as explonive a5 1n the acute cases. This 15 seen 1 the follow
ing case treated by Dr § Rlemberg

) S, 2 male, aged fifty-two began to complun of a “pinching™ pain and a
“borming™ sensation 1n the nght buttock, raduting to the nghe thigh and nghe
knee. The pain wes not constant and sppeared to be mmproving \ ray made sev
enal weels previously had been reported as showing a neoplasm but blops, was
reported to be negative.

The patient, nevertheless, was not sausfied and came for further study The
Mazam and Bence-Jones tests were negauve. The urmne, blood count, and blood

were withun normal imits. \ rav was reported as showing o “patchy
osterus of the nght schium. Areas of resorption are present in the lower third of
the bady of the pulnc bone. At the juncton of the descending ramus of the pabus
and the sscendmg ramus of the ischium there 15 indication of 2 partly umited frac
fure (biop) There 15 no corucal thickening no penosnts and no regional
;“l!\ﬂu:on.gun] films were inspected. They show whar appears to be an osteo-

Vi leson m the body and descendmg ramus of the nght schrum wath @ patho-
logic frecture. Whle an arvpical tumor must be considered the radiographic find
:‘:f;’mit: the present ume suggest # fracture ar the level described followed by o
Yoy e osteoporosis. The pre-exsang areas of resorpaon notable in the pubic

iy appear to be healing™ (Fig 69)

P was performed through a mull pennesl ncwon. The pathologst re
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ported “ﬂnckcnmgnfd\concommbecuhc.ﬂumvusumngofdnmu
trabecular marrow and evidence of chrome mflammmutoa as mdicsted by the
presence of numerous lymphocytes and other mflammatory cells, Dugpoes. low
grade chrone osteomy el of the ischium. No indrcation of turmor farmation

Whale 1t may be hoped that the use of amibrotics hes elmmated the earber
type of fulminating sepnc infections, the probability of 1 low grede of
chromc ostcomyehs of the mschium must alvways be Lept m mind 1n cases
that present atypical 8y mptoms of hip jownt infection, or even infecuon of
the 1schiorectal fossa. Any donbeful lesion i the schium can be exsily m-
vesoigared through 2 relanvely small tcision over the subeutaneous portion
of the schium m the perineum,

- e ity v
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Fio. 69 Chroak osteomyeluths of the Bcharm. The persstence of

et

of omficaon m the ruberosity and rammus raised the suspscion of imolve
ment. (Coartesy of Dr S hlemberg )

Treatment of scute osteomyelitis of the schium 15 by incision and dra-
age. The wound shonld be packed open untl heahng bhas occurred from the
depths of the wound No mmobilizanion rs necessary In chrorc cases, e
section of the mvolved porton of the bone 13 to be preferred to simple sau
cerzation of the affected area Adequate doses of sppropruate antibrotics $fe
of valoe 1n the trearment of scure casss, but, in instances of chromic ostee
myelitic ifection, resection under the coverage of sntibionc therapy 1 the
trearment of choice.
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CHAPTER 10

Tuberculous Osteomyelitis
of the Ischium

THE 131U 15 on¢ of the more unusual sites of localzation of osstous to-
berculous infection. Magnusson™ noted that of sll the cuses of bone tubercn-
losts scen betn een the v cars of 1928 and 1936 only 02 pc:ccntmvvlvrd the
schiam. Sioularly 1 @ series of 5 384 cases of sheletal ruberculosts, Rebeud™
found 100 smvolving che pelvs and 16 involving the schium. Powor co 1910,
reference to tuberculoss of the ischium is very scant 1n the hrerature, Gant®
reported a smingle case, Zellmey er™ collected nx coses from the lirerature,
Blankoff and Powell"* each reported snother case, and Marzari®* reported
three coses, m which the chmeal dragnosis wres made bor 1 which rubercu-
lons was not proved. Isolated reports were made by Voltancol,™ Mazzom **
Guyot,” and others. After 1930 however the condition appears to b ¢ been
duagnased more often and ¢ number of repores of indrerdual ceses have been
made by Serran,’ Grunert! Tupman® Clavel? Kaplan,® and Milch
Inglerans and his co-w arhens® described six cxses and, in discusing thewr e
port, Sorrel and Serrel-Dejerinc® reported 14 cases, 7 in sdults and 7 m
children. Trvell™* m & study of 579 cases of skeletal tuberculoss found 100
snvolving the pelvis with 12 m the ischium, an incidence almost ten (e &9
great as that reported ether by Rebaud: or Magnusson.

Tuberculosss 15 less frequently encountered m the schm than @ €1y
of the other pelvic bones, with the exception of the sacrum, Zellmeyer Ref
tand,* Ludloff ¥ and others have called attention to the fact that ruberculo-
o1 of the ischium s ualike tuberculosis of the Jong bones and the discase
commonly resembles that seen n tuberculous epiphyseal and apophycal

mfections.
104
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Terrillon 5 quoted by Zellmeyer to the effect that tuberculoss occurs by
preference near epiphvseal hnes and that therefore, at the outsct tuberculo-
s of the pelvis appears as an “osteins of the inner aspect of the pubis, the
wschial tuberomty  the 1hac crest the schial spine and the postenior superior
spme of the ilum.” With the exception of Ternillon, 1solated tuberculons of
the spine 1s not mennioned by any other author and 1t may be accepted that the
tuberosity 15 tvpically the area 1 which schial tuberculoss 1s localized. In
deed, the fact that the apophysis of the ischial tuberosity does not develop
until after the age of eleven has been suggested as the explanation of the fact
that the majonty of cases have been dugnuscd m young adults. This may
not be 2 valid argument, however since the time of recogmition may not
represent the age of onset of the infection This 1s indicated by Sorrels re
ports of tubercalosis in children and more specifically by the report of Ser-
ratt who described an infantle ty pe of schial tuberculosis. Moreover this
does not account for the fact that tuberculosis of the 1schiopubic junction
ts seldom found as the site of ongn of tuberculosis of the isctunny

The mfection 15 blood-borne and localizes primarily 1n the spongiosa. In
13 carly stages, tuberculosis of the 1schium presents the appearance of gray -
red granulation tissue m which, microscopicallh  mulunucleated guant cells
and thickened bone trabeculae are found At this nme the x ray wsually
grves little clue to the exnstence of any pathological process. Later when ex-
tersive destruction has occurred, the x ray discloses the presence of the os-
teolvtie leston 1n which sequestrae may be seen. The extent of mvol ement,
however 15 never revealed by roentgen appearance and tvpical tuberculosis
with tubercle bacill can be demonstrated throughout the bone 1n the pres-
ence of an apparently normal roentgenogram. In fact, the development of
fistulae may be the first indication of the presence of a tuberculous infection
Canes sicea 1 rare, and abscess formation 1 most common,

The omset s inmdious with but hittle elevation of temperature. Its evolu-
gon 15 glow Pam 15 mumimal unnl the tuberculous abscess in the bene ap-
proaches the surface when 1t may become severe and resemble sciatica or 2
hup joint nfection. At this ime, the 1schium may be tender and 1s usually en
larged Fistulae may appear in the gluteal region or in the penneum. In one
case reported by Lorthoir ' a urethral fistula, which was mistaken for a
unnan tract abscess, could not be broughr to healing unul thorough curer
tge of the schium had been accomplished These fistulac spread along the
muscle planes and especially those that open 1n the buttock are often ms-
taken for smple rschiorectal infections.

Next 1o actual demonstration of the organsm by aspiration the roent
genogram 5 the most valuable and frequenty the only available diagnosuc
medium. \ ray evidence does not appear until a vanable nme after the 1n
fection has been established Depending on the seventy and extent of the in
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volvement, the roentgenogram may duclose ¢ small area of desrrocnon on
the posterior or infertor border of the tuberasity (Fig 70 ) In more od-
vanced ceses, 1t may present g crescentic shadow very suggesuve of that seen
1n ischial apophy siolyss, It 15, however to be differentiated from this hirer
conditton by the fact that there 1 trregulenty and osteopoross on both
nides of the epiphy seal plate instead of 2 smooth separation. At a later stage,
more or less extensive destruction of the tuberostty with the formaton of se-
questrse 15 charactenstic of the condinon Trvell noted that sequestram
formation occurred 11 90 per cent of the cases of apophyseal tuberculoss

Fre 0 Fady toberculoss of the bechium, Thero w 1 small area of
dq:ucrhnmthnpatcﬂornpmofd)embemwy Tubercle becill
wers recovered on sspirstion of tha ares.

and could slmost be conudered a3 pathognomonlc of the conditon. Bcv.kcf(‘
attribured this to the regenersave capacity of the nssue in the m?c;c
the epphyseal plare. It may w’chcthltdmulbod’reaPhMOO‘; et
cystic appeararice of the juxts apophysesl nssve to wiuch hienbick o1
atrention.

Second only 1n mportance to the demonstragon of cheracterssic X I%)
lesions, 1 the sppearance of fistulous discharge from quiescent 1?90?‘“'
Tuberculous schial abscesses may remam relsnvely symprom fmd;rmog
periods of trme and thetr carhiest mmtestation may be 2 fisrnlows o~
followmg a posttraumatic or spontancous rupture of the envelopng ol
wall It has been stated that o tuberculous ebscess Jocared in the pot:t;:ﬁ”
pect of the rschium teads to treck downvward and discharge benea e
border of the ghutens maximus. Abscess of the sscending ranmos Y
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charge hugher through the sciatic foramen, while abscess of the descending
rarms forming between the bone and the obturator mternus may esther
tracl along that muscle and open on the outer side of the femur or may as
m Lorthoit s case, track along the ischrocavernosus muscle and drain into the
urethra. Abscesses formmg between the bone and the obturator externus
may dramn through the penneal remon, the inner aspect of the thigh or as
m Fevrier s case* mnto the space of Retzaus. In Gant s casc, there was an as-
socrated 1schiorectal abscess and, 1n the case reported by Rose,™ two fistu
lous opemings, one 1n the ischiorectal space and another m the penneal re-
gon were described

Despite the diversity of pathways by which discharge from a pernschial
abscess has been described, rupture into the tup jomnt seems to be unknown,
Indeed, 1t appears to be the rule that while a septic arthrrus of the hup sec
ondany to pyogenic osteomyelits 1 common, fection of the hup second-
any to tuberculous infechon of the ischium does not occur This s more re-
markable 1n that sections of the iscluum remoted for tuberculosis have been
shown to harbor tubercles in aress close to acetabulum where there was ab-
solutely no roentgenographic evidence of bone involvement. On the other
hand, mtrapelvic perforation of a periischual tuberculous abscess 1s not un-
useal.

All observers are agreed that bone tuberculosis 1s merely a local mamfes-
tation of a dissermnated disease and that treatment of the condition involves
two separate consideranions (1) care of the pauents health 1n general and
(2) care of the local lesion. In the prechemotherapeutic era reluance for 1m-
provmg the general condinion of the panent was pliced on bed rest diet,
and heliotherapy  Since the deselopment of chemotherapeunc agents, how
ever the necesmty or value of these anciilary measures has been senously
quesnoned. Indeed, Selikoff™ and Selihoff and Rabin™ have expressed the
opmion that “further expenience will confirm that bed rest, except for acute
drsease or m the presence of consututional symptoms, adds hrtle to cheme-
therapy  Should chemotherapy not be available, however because of
toxierty  bactern! drug resistance, etc., bed rest might be unlzed advanta
geowsly

Fire progress in the modern chemotherapy of tuberculosis came with
the development of streptomy ein, but 1t was later found that streptomy cin
In combimtion with other anttuberculosss drugs, such as para-aminosalicy he
aad and, more recently sonrazd or iproniazid, gave better results than
cither drug when given individually

Optmal effcets appear to demve from the ssmultancous wse of three ant
tuberculoss agents, dihy drostreptomy cin,  para-eminosalicylic acid, and
sonnzd, given for 2 mmtmum peniod of at least one y ear Tpromiazid appears
to be morc desirable than momuwzid when there are systemic cffects, but
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should be discontinued s soon 2s consurutional svmptoms have dsappeared
Thus regimen by 1tself appers to be of value only m synovitl tuberculoss
or mummally 1nvolved bone tuberculosis. Where there are definrte aresg of
cascous necross and abscess formanon, chemotherapy slone v insufficrent
and must be combmed with operative surgical mnterventon,

Surgery must be such as to exenterste the necrotic focus, but can be per
formed more safely under the cover afforded by & chemotherpentic reg-
men. Despite surgery chemotherapy should be contnued for a penod of at
least three months end preferubly for & period of about one to one and s half
years. Barning the development of alfergies or drug senninviny, chemotherapy
should consist of para amunosalicylic acxd, 10 to 15 Gm. daily by mouth,
dihydrostreptomy ein, 1 Gm daily inmemuseplarly, and sonszsd, 4my per
Lg of body weight, dsily

In rubercolosns of the schium, the maost expedinrons method of remoming
the focus of the infection, and thus avording the possibility of complicanoos,
11 by resection of the entire ischium. Saucenzation of the local are alone s
snadequate and exammnanon of nsyues removed at operavon has sepearedly
demonstrated the exstence of histologreal tubereles m spparently nonaffected
areas far removed from che area of destruchion grossly demonstrated by
rocntgenographic exannanon. The madequacy of less cxtensnve ntervennon
18 scen m the following case which 15 reported through the courtesy of Dr.
L. Mayer

tien ¥, wat admitted to the hosproal In 1933 at the age of
u&:ﬁ:ugof:mﬁﬂ‘mmmhh In 1936, he
was readmurred for pasion and drunsge of en sbecess resultung from toberculoos
cervical adenuts. In May 1939 he was resduurted becsuse of pun m the nght
hip regron that raduted o the knee, Flexion of the hip was posible onb w
cighty degrees snd the thigh was held m shight externsl ronton. There wa n::
tendernem on palpation of the nght schial mberosty :n;titzm o
to 102 Fuhrenhet. X ruy disclosed some rrregulang
rchnl tuberonty with ;oorl; developed sympivsis publs Thoogh the m
biliy of tuberculots wus entertained, 1t was felt that conservative troamen
mdicated and the panent was sent to the counuy bome. \\’hﬂcm:mrh;m
home 2 sinus sppeared over the outer end of the nght clemcle T e up af 000
developed m the rght buttock, There was a flenion contractort © F g
hundred fifry degrees and flexion was poesible to only “‘"‘éff..c}"u".‘? i
chis ume thowed sequestranon of the powenor porion 6F e B, BT
(Fxg 71) The ruberosy wes resected m Jamnn 1940 (Fig T
postoperanve course was srarmy  #ad he copunued mnni kg
was annbuted to the cuberculons mfection of the cla v d:v&ompcvlni
Thes dud nat guve more than (emporery rebef In Febroan m‘.nd Jeained. In
i the perineum at the base of the scrotum m;"dnwm eceloped that
Afarch, an infection of the posterior fascul space (dmbpcd evidence
necemsitated incmoa and dranage. The penent subsequently o posrrre. He
of amvylotd disesse of the liver and the Congo red rest ‘;"L‘;‘“‘;ﬁ’ Tmumbk
ultrmately developed mgos of pentoneal iovolvement un
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whether earher surgeny would have saved this childs hfe but there 15 no doubt
that resection of the ivchwum at the ume of the first diagnous would have spared
the child the addmonal distress of abscess formation, with muluple incrons and
dramage.

On the other hand, the beneficent cffect of wide and carly resection of
the schrum 13 shown in the following cascs.

| F. male, aged rwenty -eight was first scen in Febnmn 1940 with a history
of swelling of the nght thigh that developed fourteen months previously follow
mg exercise on a mechanical horse. Four months before admussion to the hospiral,

Frw 71 Case O F The postenor porton of the
nchrum hes sequestrated and B scparated from the
body of the bone. There m cvidence of myvolve
ment of the subacetnbolar bone but without Inva
non of the hip jomt The roentgenogram s some
what su e of the & scen fn nchhl
apopmaiien. ppeamne

1 mas wis notced below the nght gluteal fold and four w ecks before admismion
ths mass became pamful Under hot bath treatment a fistulous opening appeared.
A small ncinon wes made with the evacuanon of much grumows matena! and
the wound was packed. The pauent later ran a temperature up to 102 Fahrenheie
and wes adnureed ro the hospial w here adequate manon and drunage was in-
struted. Calture of the pus obmined was stenle, but guinea pig mnoculanon was
sabsequenthy reported to be poninve for wberculost. X rav studses made several
davs after the incinon werc reported a3 showing “irregular necrons of the schal
tuberosiny a3 well 13 the ascending ramus of bone. Several abscesses are present
withn the bone, Duagnoss tuberculous esteoms elitss of the schum.”
d\clucmhnl“ﬂh hrer ml eal resecuon of the nchim from the level of
piriod lb“:l]:pmc to the bodv of the pulm was performed. The wound, however
h: and several months later the panent deseloped a large abscess of the
:slu thigh that required incmon and dranage. The wound i the permeum
}nmnd mhealed and, in June, 1942, the panent was readmutted with a
PEht mchiorectal fossa abscess. The abscess was incrsed and draned. \o ruber
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culons was found in the wall of the cavry Thereafter all woands healed and
the patienc has remained symprom-free dnce.

The followmg case 15 presented through the courtesy of Dr J Buchman

R. R, male, age twenty-one, was admutted to the hospital ;n October 194
with a hmtory of a falf injurng the nghe tup three yean previously Thereafter
the panent had difficulty sn runming end had shghe hetation of modon m the
nght hip- Two y ears before adimusaon, the patient was peen by another phvsichn
who had x rays made. These were reported as showing  n arex of bose destroc-
tion of the body and remus of the uchium with spreules of bone m the yoft mee

Fia. 7 Caue O F After operston. The ramus of the
pehrem and all the tobercaity have been revected.

and periosren! clevanian along the lower border of the peck of the femur mgges
ing s low grade osteomy chos” Nothing was dooe at this dme. o
Tn April, 194 an sbicess developed on the laterel espect of the nght il
Thit was opened with the evacustion of 2 large somount of por. By Sepeern
the dnus scemed dry but did not heal The patient suddenly ran s temperrmre
ap to 103 Fahsenhest, but this subsided as soon s the shecem m the thh s

opened

Pg;hnndmmmmdm horpitlLdrcptumwmﬂrththlngltﬂ%h[mﬁmd
had Lmstanon of hup flcsson at nineyy degrees. The lon over . e rcha!
tuberoxty was red with increase 1n local rempersture. The aret of l’d“‘:“
was mdurated and fAuctuant. X ra) disclosed “an Irregular ares 0 m:cf"ﬂﬂ;{d:‘c
volving the coriex and a poruon of the msrraw cafify of the tuberosty
nmmhumAd[mmmummmmhtgnhrak\ﬁcmMY
tuberculous m charscter In the soft tusues over the d\i.:ds g dt“m)"“’
of the nght femur at dhe juncton of the muddle end uppt:'bc e

there are small calcific deposits distinct from those poted in toberosiy
(Fig 73)
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Five davs after adnusmon the ischium was resected subpertosteally Microscopt-
ally tvpeal tuberculoss was found Two wecks after operation the wound
heaked by pnmany umson and the pauent was penmicted to Ieave the hospital

With the present deelopment of antituberculosis drugs, such as isomazd,
para aminoszalicy i actd and streptomy cin, the w hole problem of tubercu-
lous ostens, s of tuberculosis 10 general 1s cntering a new phase which
1 brologcal approach 1s possible. A new drug cyvcloserine has but recently
been desenibed and doubtless others will be developed Final evalnation of

L

Frc. 73 Case R. R. There n 2 small area of necrosis
on the T of the tuberosty with a mild
penasteal reacoon. (Courtery of Dr ] Buchman.)

these drugs must awant their more mature spprasal. Even though the uln
mate verdict will unquesttonably be favorable, the nced for surgical sssist
ance m the evacuation of abscesses and the removal of such sequestra as may
form will perust, The earlier 1t 15 performed (and certainly before fistuliza
ton of the abscess has occurred) the better will be the resule
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CHAPTER 11

Peruischial Soft Tissue
Injury

Exausne oF 1\ juries to the pelvic viscera which are ususlly associared
with extensire damage to the 1schium, mjunes of the more immeduare pen
rschul soft tissues have been descnibed. Chief among these are those to the
gluteal artertes and the sciatic nerve.!* Because of their relanvely protected
posiion benesth the mass of the gluteus maximus muscle however such le-
013 ere uncommon. They have been more frequently encountered s a re-
sult of penetraung njunes sustined under war conditions, but have also
been observed to occur in cval hfe m consequence of stab wounds or even
after apparendy, sumple blows on the buttocks.

INJURIES TO VESSELS

Injury to the supertor gluteal artery 15 three to four tmes more frequent
than mjun to the mfenor gluteal vessel because of the addinonal protection
afforded by the sacrotuberous ligament and the bony pelvis. Injuny to the
mfenor gluteal artery does occur however and may occasionally be con-
fused wath pathological processes occurnng withm the ischiorectal fossa.

Tillanx reported 2 case i which 2 supposed schiorectal fossa abscess
occurred two wechs after a fracture of the femur This was mased and
found to be 5 hematoma caused by 2 bone spicule that had perforated the
mfenor gluteal artery Battle described a case that resulted from 2 fall on
the nght buttoel.. The panent complaned of pain and was hospitahzed be
©3se of the appearance of a pulsating mass in the buttock. Operaton dis-
closed 2 hematoma caused by rupture of the inferior gluteal artery A some
%hat simular case, caused by 2 crushing injury  was reported by Senvier®

na
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On the other hand, bleeding from either of the glareal vessels has been
reported following infections within the 1schiorectal fossa, hoenig* reported
2 case 1n which erosion of the supenor giuteal artery followed upoa the
formation of @ cold abscess” 1n the left pluteal regron.

Apart from actusl mjury to the vessel wall, cases of aneurysm of the
glutea! exsels have been described ™47 Willer™ described an aneurysm of
the gluteal vessels following embolization m a panent with heart disesse. In
three other cases, in which the wfenor gloreal artery was conunuous with
the popliteal (ischiopopliteal artery) the aneurysmal dilatetion was noted o
extend down o the level of the knee jont. Guillagmee reported # case that
developed eight months after the patient had fallen & distance af sbour ux
feer. The sppearance of pan and swelling 1n the nght buttock led to aspun-
non of the mass, operanion, and later death

Depending upon the nature and extent of the artensl injury hemorrhage
from either of the gluteal vessels may be profuse and suffictently severe to
threaten Iife immeduately or it may occur graduall, and grve e o a slowly
meressing mass 1n the gluteal region The hemaroma thus formed may gre
rise to pan owng to compression of the scratic nerve and may if secondarity
infected, lead to g setere sepsms. Even 1 the absence of extermnzl bleeding the
posuibility of damage to the gluteal artenes must afways be kept m mind m
any mjury to the gluteal region.

Where bosk bleedng from a penetraung wound m the neighborhood of
the gluteal arteries 1 present, 1t 15 unquestionably safest to enlarge the exter
nal wound for the purpose of secunng sdequate hemostass. This 15 16t o
wavs a2 simple procedure, especially 1f the mun branch of either artery &
wnvolved, Normal recractan of the artery to wthin the pelyrs may render 1t
inaccessible through the external wound The difficnlty arises m coes m
which there 15 no cxternal bleeding but m which the developmrent of 1 pk-
sating swelling suggests the possibihity of an aneurysm.

The possibiliry of #n encurysm or shnormal arterrovenous comumunKanon
mast be contemplated wn all cases where swellmg has foltowed an mjury to
the buttock. In small aneurysmal sacs or 1 those with thiek walks the char
scteristic sagmata of aneurvsms may be absent. The presence of 2 puhttm§
mass or the exsstence of @ syxtolic murmur that deappears on compresien O
the thac artery 15, of course, suggestive bur not pathognomonic These symp-
toms may be present mn other pulsatng tumors or m tefise absceses that
transnue palsation Similarly pain or pressure paralyss of the scratic IRIVE
may appear as signs of both sohd twmors and aneury smal dilatarions. ca

The treatment consssts of complete excston after carefal higanon ©
artenal communcatrons, This 55 not a smmple procedure and 15 sccom ch
by a high operanve mortabiry Bartle! and Dennis? who "P""‘dm“:gcb)
cases, call partcular attention to the necessity of comrolimg hemo
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prelmnmany compression of the thac artery through a transpenitoneal nes
st After the ihac artery has been tied complete exciston of the aneurysm
may be undertahen Direct surgical approach to the gluteal artenies may be
made through muscle sphtting incisions in the direction of the fibers of the
glurews mawimus muscle The superior gluteal artery 15 to be sought above
the kevel of the p\Tlfomus muscle and the infenor gluteal artery below the
lower border of this muscle (Fig 7)

INJURIES TO NERVES

Nerve mjunes resulung from affecuons of the schium mvolve prnmanly
the scratic nerve. Pam m the distnbution of the obturator nerve s usually
of a referred nature and has been described in lesions of the obturator fors
men and 1n condstions localized to the ischiopubic juncuon. Symptoms refes-
ble to the pudcndal nerves are extremely rare, though they have been de
scribed 1n fractures of the schiopubic region and in the so-called ischiopubic
ostrochondnudes. In at Jeast one case of 1schiopubic abscess, pnapism was
the most distresung symprom. Whether this 1s to be attributed to a nerve
mmtaton or to tenston within the sheath of the ischiocay emosus muscle 18
oot clear

In 1ll mstances where the symptoms are of a referred nature, they usually
subside with cure of the underlving pathology In the sciatic nerve, perms
nent peroneal palsy may persist even after healing of the fracture that pre-
apitated 15 appearance. Although the abrupt onset of symptoms may sug
gest actmal severance of the contnwity of the nerve exploranion of the
Scrnc nerve ac & later nme may reveal no such evidence. Where the signs of
peroneal palsy persst, treatment must be directed toward the relief of a
pnalytic dropped foot by operative orthopedic mnter ention. Where pain 1
the predomnant symptom, rehef may occasonally be obtained by stretching
of the scuanc nerve or by epidural injections of loczl anesthetic agents.

INJURIES TO MUSCULATURE

All affections of the schium are essoctated with some degree of mvolve-
ment of the pernschial musculature. Hemorrhage s frequently profuse and
my be followed by organmation or calaficanon producing 2 tumor mass
that may resemble o neoplasm (Hancock?) Infection of hematomata m this
Tegron may present complicated problems because of the anatomscal arrange
ment of the fascra, which extends into the dug'h. It 18 not uncommon for
mfection of the schium to be complicared by invol ement of the postenor
compartment of the thigh with the development of a sccondany abscess ex
tending a5 low down as the knee In such event, the ongnal source of infec-
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ton of the schium must be evacuated s well as the secondary abscess m the
thigh,

REFERENCES
I Barir, W B, A case of mranmate gluteal aneonvsm. Brit A1 | 2 1488
1898
2. Dexvis, b S, Treatment of spontancous gluteal ancurvim. Med News
565 1886.

3 Deea, Lo A Aneurysm of the schutic ertery South M ] 15 651 1859

4 Focmx, G Die Wunden und Ancurvanen der Artena Glutes und Ischs-
dica. Areb Hm. Chrr 11 762 1869

§ Gumtavuer Reference by Tillmaans, H

6 Hancocx  Osafic tumor in the schial region, Lancer 1420 1850,

7 haor, E Aneorvema der Arrerna Ischiadica. St Perersburger \fed Wockes-
schrift 138 1876,

8 h&vk Reference by Tillmanns, H

9 “Nreast  Reference by Tillmanns, H

10. Sexvier, M. De l'speurvsme de lartdre fosaere. Gaz bedd de méd 5326
1868, P ]

11 Touarx, P ] Ancunsme dxﬁ'memécutrfdel‘mércm:quememcm
et mém Soc chir Parfs 16 473 1890

12, Tiesiaxss, H Die Verlerzangen wnd Chrurglschen hrankbessen des
Beckens Seutrgare, F Enke, 1905

13 Wmier Ena Embobe ancurvems of the glutes! artery Patbologwal Trav
actlons 1900



CHAPTER 12

Ischial Bursitis

SOVE sTUDENTS HuTF questioned the possibilin of mechanical irnration to
the regron of the ischal tuberosity because of the cushioning effect of the
glutees maumus muscle In the erecr posinon this muscle does mndeed cover
the 1schual ruberosin On the other hand, 1t must be recalled that i the
séated position the frone of the pelvis 1s ulted upward and, as 2 consequence,
the nchual tuberosin, moves downward becomes uncovered by the gluteus
mumues rmucle, and comes into mmediate, almost subcutancous contact
with the seat. Direct pressure 1s so great that in certamn monkey s, s has been
previoush mennoned, 1t leads o a broaderung and flattening of the 1schual
twherogty  Preersely the same obscrvanion has been made n humans con
demaed to prolonged assumption of the situng position.

Regnault's noted chat although the 1schium 1s not wsually flattened 1n
humans, 1t may under cerramn circumstances acqure the same conformation
s charactenzes the 1selua of monkeys. He reported three cases 1n point. (1)
mold Jads both of whose hips had become anhylosed 1n flexion as 2 resule
of mfectious arthrrtss, and whose sschia “presented a flattened surface 26
mllmeters wide, which exrended beyond the 1schial body and was continu
ous with the ascending ramus w luch was stself flattened so that it presented
A soperior and 1nfertor surface rather than an antenor and posterior surface
which s normal” () a case that followed tuberculous anky losss of both
bips nd (3) 2 simtar deforrny seen by Dr Alane following anky losis of
both tups,

While the g

al gruficance of direct pressure cannot be denied, nt scems pe

20 that relanvely 5o few cases of bursing have come to attennon n the
T:r;”‘“‘" Henele,” who was parucularly interested 1n thus, communicated

enzel von Gruber abour 1t The famous St. Petersburg anatomist ex
Pressed the opinion that the relame infrequency of climeally observed bur
nz



118 Infurles and Surgleal Diseates of the fichlum

siis was to be found in the relative mncomstancy of the ischral bursee. He
noted that m all his dissections he had encountered the wchial bursa only
once m chuldren under the age of ten years. Domeny * on the other hand,
categorically drsagreed with von Gruber and expressed the optnion that deep
bursae are not adventinous but are lad down embn ologically In the face
of these mutpally exclusive opinions, no sansfactory explznation of the rels-
tve infrequence of the condition has been offered.

Inflammanon of the bursal tssues about the schul tuberosy has been
reported 1n the hterature under the ude of “hy grom ™ Though relauvely
rare, such cases as have been studied are well documented with respect to
ctiology  histological appearance and treagment. On the other hand, there 15
a second form of 1schial bursins that appears formerly to have been common
and to have appearcd so commonly 1n asoctanon with specific occupations
as to have acquired the familiar designation of “weaver s bottom,™* Lighter
man's disease, or lathe turners bottom. It appears that two types of ischil
bursitis may be recogned (1) the cysuc hygroma and (2) occupationl
bursindes

Hy gromata of the 1schial bursa have been the subject of larger cormmunt-
cations by Bungner Dupont,* Friend,* Hemeke,” Rister* Mauersberg ™
Mitller ** Nicane,'* Chassaignac,® and Schucharde Up to 1896 Mauensberg
was able to collect only ten cuses of mschial hygromata from the lterature
and only a few cases have been added since that ome In hus 1930 report of
fifty five cases of cystic hygromats, Jones* does not mennon a single casc
nvolving the sschugl bursa. He notes, however that “crauma, both scure and
long continued plays a significant part in the enology whereas infection has
a doubtful place. Thrs 1 m conformuty with the hutores obtained by other
observers in cases of ischual hygromatz, In all, there was a hustory of a fall,
a blow on the schrum, prolonged horsebeck nding or the irntation of a leg
prosthesis followng amputation

The onset of pan, especialhy on mtting followed at a vansble tme after
trauma. It was invarebly the appearsrice of tumefaction, either unilateral or
hilsteral that led to ultmate clintcal recogmtion and surgical intervenuon.
In some instarices, the tumor was relatncly simall and attzched directly to
the rschial tuberosity In one case, the cystic mass extended down the back
of the thigh almost to the knee. Aspiravon of the mass yiclded a fibrnous,
sangunolent flud.

In those cases 1n which the mass was exurpated, the gross and hustologic
appearance of the wall of the cyst was idennical with that described by Jones
for hygromata of other amatomical denvanon. The cvst wall conusred of
scveral lavers the outermost of which was firm connective tssue, The mner
most hning wall presented vary ing #ppearances of necrotic trsuc rice bodies.
and willous prohferations.
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Though vanous forms of treatment have been suggested in the past, esct
sion 15 unquestionably the procedure of choice The follow up studies made
of hvgromata subnutted to excivion have shown no tendency  toward
Tecurrence.

The chrical picture of the cysnc hygromata differs entirely from chat
which has been designated as weaver s botron' Bey ond casual reference to
this sccond form of 1schial bursitis, no accurate description of the condition
has been found tn the Lterature. As in many other instances of excessive
familaniny there 15 an almost contemptuous disregard of the condition. This
may be explicable on the ground that these patients scldom presented clear-

.

Fie. 74 A famt shadow s seen just posenor to the
schal Tha i charactersuc of mchwl bursth
and must be differentared from the shadow seen m
schn! apophysiolyss.

cut surgical mdications and the opportumty of explormg the condinon has
thus been overlooled.

Sutton®* 1n discusaing weaver s bottom stated that “when a subcutancous
bursa atrains an abnormal sze 1t 13 invariably due to pressure associated with
Parucular occupations weavens and lighter men from prolonged suung
on hard seats suffer from bursae over their wschil tuberosinies.” Hen 1 2
reference that could not be venfied, 1s reported to have described 2 similar
condion 25 common among lathe workers. While weavers bottom has
largely disappeared with the disappearsnce of hand weaving there are sull
mam nonhightermen or lathe workers who 1n the arduous purswit of sport
have been forced to spend painful hours on the hard sear of a rowboat and
Can attest to the realiny of the condinon They do not disparage the impor
tance of their 1schualgia nor deny themseh es the comfort of a cushioned seat.
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Thus sffection 15 characterized by pam and localized tenderness on pros-
sure over the rschial tuberosiy The pain is typreally present on stng Apart
from this symptom the only dugnoste sign 15 the appearance of a
radiopaque shadow 1n the region of the schial tuberosity (Fig 74) Itn
wndoubtedly the lack of this disgnostc medium 1 the past that accouns for
the recognrtion of the chnical syndrome without any ndicstion for surgical
intervention. It 15 unforunate that the signficance of the shadow s sill

Fua 75 Circumicnbed rocntgen opacmes twat overap the shadow
of the hchial tuberosity sre algned m the direcoon of the harmstng
muscles armmng from the tuberouny

musapprehended under the noncommuttal dragnosts of “penmchul caleifica
uon as 1n the following case.

S. S male, aged sxty-three, had been struck in the left bottock when an
antomobile backed mto him. There was po ccchymons but the patfent com-
plamed of pam m the buttocL. Thrs pam was made worse on sitting and radiated
deown the back of the left tigh to the knee. Elevation of the leg purung on the
shoes, or making & quick step caused an exacerbation of pam. The psnent had
been treated by duthermm for a pertod of about threo weeks wthout smv
amcliaration of the symptoms. Exammaton disclosed tenderness Jocalized over
the uchn! tubcronty with a defimee spasm of the harmstnng muscles oa thus side.
X rav (Fig 75) revealed a shadow that was disgnosed as “permchul aldfics-
ton " Operation was advmsed but refused by the pattent. Disthermu swas cot
unued by his local phvsichan far & period of about s.x months afeer which the

pan duappeared.

3t
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The opportumty of cxaminming the pathology 1n these cases was afforded
by 2 case seen by Dr S Rlemberg through whose courtesy the case 15

reported.

B. C. femle, aged fifn-aight, gave a hrstory of Intermuttent pam 1n the
region of the Jeft rschial tubcrosity over a peniod of tno vears. The pain, made
worsc when seated with the left thigh flexed, radiated down the leg to the calf
Apart from tendemess on deep pressurc over the tuberosity of the ischium, all
clinical findings were negatne The x ray (Fig 76) was reported as showing
clcareous deposits within the tschial bursa on the left side and excision was
decided wpon.

Fic. 76. Radwopacrty 1 scen m the charctersne oo
cxwon for an hchul burmos, At operation, tho wes
found to be due to the presenice of ¢ “creamy  caleareous
marernl m the deep nchnl burm. (Coortess of Dr §
Rleinberg )

Operanion was performed m the lithotomy posiion An oblique 1ncmon was
made and on cuttng through the fasci and the gluteal sponeuross a bursal cavrty
m the region of the artachment of the hamstring muscles close to the 1schrum
st entered. A moderste smount of creamy cakearcous matenal extruded. The sac
¥1s cacued and the wound closed in lavers with a pressure dresing Culture of
the matertal was reported to be bactenologicalls stenile Postoperanve x rav
drsclosed pl b, of the radiopaque shadow The pauent was reheved
of her sympeoms.

The findings m thus mnstance suggest that the patholog m cases of weavers
bottom 15 entirely different from that of the by gromata and 15 ssmular to that
scta about other tendon msernons, pentrochantenc bursris subacromual
bursits, radiohumeral bursius. It may well be that the reason for the poverty
of Teports an this condition 1n the hterature 1s that the condinon may be
Tansion, 1 nature. W here there 15 no evidence of radiopacity ischulga s
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the mun symptom. Where the pain pernsts, x ray should be made to deter
mune the existence of a pernschial caleification.

Though excision may give complete relief of sy mptoms, surgery would
scemn to the court of fast resort Protection of the wrritated ares, cushionmg
of hard scars, local heat, and mjectons of a local anestheyra are suggested &
methods of treatment prior to surgery It 1s impormnt to be aware of the
condinion in the differential dragnesis of condittons characterzed by scuanc
radianon of pan
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CHAPTER 13

Ischial Decubitus Ulcers

DespITE vtosT MFTICULOUS nursing care, the des clopment of decubitus ulcers
s frequenthy wmavaudable 1a paveats long confined to bed or the wheel
char Although they mayv develop at any point of prolonged pressure, they
are ustally found over bony promunences, parncularly the sicrum the
trochanters, the 1schual cuberosity  the anteror 1liac spines, and the ruberomty
of the os cales.

While pressure aganst unviclding bony promunences w the underly ing
mechanism 1n the des elopment of decubitus ulcers, 2 number of other known
factors play 2 part in their appearance Chief among these are the lass of
fsme resistance that results from the paralytce vasodilatanion associated with
spinal thock and interruption of spinal vasomotor control, the loss of sensz
ton that normally leads to change i posinon when prolonged pressure
threatens ischermua, and morsture that leads to maceration and ulamate bresk
down of the shin

Ischial decubreus ulcers may develop early m the course of a paraplegt
or [ate, after the pauent 1s ambulant on braces or i 2 wheel chair At the out
set, the shin over the mschial tubcrosits becomes reddened Larer there 1 a
swelling over the tuberosity the bursa becomes thickened and mflamed, and
€an be readily palpated. If pressure continues the skin may become necrote,

g a granulating area over the intact bursa. If however the bursal wall
" fuptured s sinus tract develops and the bursa almost mvanably becomes
secondarily mfected. As a result of the bursal infection, the underly ng bone
5 nvolved, This response 1 at first limited to the penosteal coveriog but
bater leads to 4 true osteomy ehins of the ischum (Fig 77)

Though the superficral ulcer may be relanely small, widespread necrosss
nd infection may, exxst m the deeper tssues, Guttman? has noted that infee
ton may spread in three different directions
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the maun symptom. Where the pain persists, x ray should be made to deter
mune the exstence of a peruschial calcificanon.

Though exerston may give complete relief of symptoms, surgery would
seem to the court of last resort. Protection of the irntated area, coshionmg
of hard seats, Jocal heat, and mjections of 2 local anesthesa are suggested &
methods of treatment prior to surgery It 1s important to be aware of the
condition 1 the differential disgnosis of condittons characterzzed by scune
radwation of pain
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CHAPTER 13

Ischial Decubilus Ulcers

Desme vost i micuios nursng care the devclopient of decubitus ulcers
5 frequemth umavordable n patients long conhined to bed or the wheel
chair Although thes may des clop ar any point of prolonged pressure, they
me wually found over bomy promincnces, particularly the sacrum, the
trochmeery, the nchial ruberoan, the antenor thae spines, and the mberority
of the os calars,

Whik pressure against umvielding bony  promunences s the vnderlying
mechantsm 1a the dey clopmcnt of decubitus ulcers a number of ather known
fxctors Pl a part i ther appearance. Chnef among these are the loss of
[Rie resmtance that results from the paralvuc vasodilamon associared wath
ipmal shock 2nd teerruption of spinal vasomotor control, the loss of sensa-
o that normally leads to change 1n poson when prolonged pressure

e nchemia, and massture that leads to maceration and ulamate break
donn of the slig.

Lschual decubitus vleers may deselop early in the course of a paraplema
o7 e, after the Patent 1 ambulant on braces or 1 2 wheel chmr At the out
¥ the shin over the sschsa) ruberosry beeomes reddened. Later there 15 2
w over the tuberosity  the burss becomes thickened and inflamed, and
o be reagily Palpated, If pressure contmues the skin may become necrouc,

3 gramufaung area over the ntact bursa If however the bursal wall
" Mptured, 4 snus trace develops and the burs almost invanably becomes
“cendsrily \nfected. As a result of the bursal nfection, the underly ing bone
;mn[\ci This response 13 ac first hmited to the penosteal covering but
7 ¥ads (0 4 trme asteomy elitis of the sschium (Fig 77)
the superficral ulcer may be relatvely small, widespread necrous
d mfertann .o R - o

JRNDORE TR TR SN
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(a) along the ischial ramus, the infection spreading as ¢ rule m 2 k
direction townrds the hip jomt, although it may very rarely also spread med
towards the pubm, (b) down along the postenior fascal compartment of
thigh, somctimes as far s the Lnee, i walling ceses, (c) forward into
rcgmnofdwcgmh’ﬂusdjrccuanof:pmdummdwnhpmlmgrd
conunuous nursing in the prone position. The patent will develop # swelkn
the grom, which will exther perforate spontancouly or reveal pos o0 mperat
This tvpe of spread of infection 15 parncularly dangerons s 1t 1 most obsu
to therapentzc measures.

Fia 77 Stages m the formatlon of bchml presure sores 4 intsct
burm B sk nccroms overlymg mact buma, C upws developasent with
mutsct skin D aines tract, necrock skin and fnvolvement of the under
l;’mg bone E osteomyelms of mchuum with ramifying toacts( Repro-

from Yoerman, AL P and Hardy A. G, Pathi snd orestment
of pressure sorey m paraplegics, Brt [ Plast Surg 7179 1954)

As one would expect, septic myolvement of the bone paturally has 165 repr
custions on the hemopotetic mechanisms, resulung 1n more or less scvere anem
The tragedy 1n these cases 15 that a3 a rule the sepuc complicanons followr
pressure sores progress silently—e lmgering ar crecping type of sepsis withort £
of temperature, There 13 hardly any need to mennon v hat disasrous effe
this scpac condrmon has on the nitrogen balance of the pauent. In fact, we ha
admutted parnplegics with pressure sores in such an exereme state of malooniy
l‘hntrtcouldbecomp-rcdonlvwxmth:tof[hemxmtuofthe&hmcnmp-

Once they have developed, these ulcers are chronic, may awsume extens!!
proparnans, and wsually resut all forms of comcrvatve therapy (Fig 78
They invarmbly necessitate arduous and parnful surgical dressings that £
discouraging both to the patient 20d to the surgeon i the degree to whic



Ischial Decubltus Ulcers 125

they are unsuccessful Apart from the ducomfort of the patient the ulcerat
mg arcas act as portals of mfection through which serum protems are lost so
that these patients go mto profound negatne mitrogen balance  become
emacuated and aneiuc Thrs establishes a dilemma most difficult to resolve
On the one hand, 1t 15 alimost impassible to restore mtrogen balance 1n such
panents unal the wound has been closed On the other hand, the plastic
surgeny necessany to effect such closure 1s not readily tolerated by these pa
nents unti} they can be brought nto better preoperatve condition by high
calone and high protein feeding and by blood transfusions. An effort may be
made to facilitate mtrogen retention by the adnunistration of testosterone or
syathetic androgenlil.e hormones along wath this regimen.

Fia. 78, Typical appearance of bilateral nchisl
premure sores. There m cxtensive undcnﬂmhz‘:rf
the sore on the mght mde. (Reproduoced
Blocksma, R, Rosaubeh, ] G, and Greeky
P \\, Surgical repar in decubrus uleers m para
pleglcx. Plast & Reconstruet Surg 4123 1949)

By all means, the best tweatment 11 prophylaxs. The paraplegic patent
should be turned every two hours 5o as to avoid the possibility of prolonged
pressure. If evidence of skin pressure appears, the panent should be placed 1n
ather Poutions until the shin regains its normal circnlaton. If necrosis with
out involvement of the underlying burss has occurred, the necrotic area
should be excised, the skan should be npprou.mztcd, and direct suture at
tempted If however the bursa has been opened complete excison of all
necronc assue including the entre bursa must be accomplshed Failure
:E:flml\ to excise the infected bursa inevitably leads to recurrence of the

In the absence of any bone im oliement, wide excision followed by skin
flap coverage of the defect frequently leads to pnmany closure of the wound
(Fig 79) Expencnce however has esmblished the fact that when subject to



126 Injurles and Surgical Diseases of the Ischium

trauma or renew ed pressure, the new shin ulcerates m exactly the same man-
ner as had the old with re-establishment of the onginal conditton.,

It was a3 a result of the knowledge gained i the trearment of relanvely
large numbers of war vounded paraplegics that artenven was directed fo
the importance of the underlying bone. Even in the absence of evident
roentgenographic migns, Blocksma, Kostrubala, and Greely! state that m
almost all decubitus ulcers of several months durauon, the undcrlvm.g bone
5 defimitely diseascd whereas 1n the more recent ulcers there may be lietke
or no bone mvolvernent Cur pathology reports show degeneration and/or
fibrosis of bonc 51 8 percent, osteits and/or osteomy chus 24 1 percent. No

i e pom [

wn le. (Reproduced from Yeomun, AM P, end Hardy
ﬁP:Pdvolog) mdu—urrzﬂtofpmrewmhp:npkguﬂrhlﬂnk
Sury 7179 19353)

disease of bone reported 24 1 percent” (Fig 80) In those m whom re
cumbency 1n bed was mantuned the ulceranons occurred predommandy
over the sacrum, the femoral trochanters, or the anterior iz spines, depend-
g upon whether the patent was supme or prone. With the development of
the rchabilitanon program and the asumption of the seated posiion 2 sharp
rise 1n the incidence of schial ulcers was noted.

Because of the satsfactory results obtamed by resccnion ot the femoral
trochanter and the underly ing sacrum, the desirsbility of removing the bony
prominence of the schium appeared clearly indicated and was undertahen
by Rostrubala and Greely * In the beginnung they “began by amputaung &
portion of the mchial tuberosity and then covenng the defect with gluteal
and biceps muscle flaps and a local rotation flap from the posterior surface of
the thigh covering the donor arez with & split thickness slin graft. The re
sults were not satnfactory 1n all cases, however because (1) a bony Pl'ofmd
nence remained as a potential hazard m the producton of a new ukcer an
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(7) complete excrsion of dreased bone led to the recurrence of sinus
tracts.” In general the results i what has been called  old tvpe 1schnl
chosure may be judged from the fact that n operations performed on forty -
aght ulcers, 62.5 per cent showed healing after one operation an additional
18 7 per cent closure after two operations an additional 17 5 per cent afeer
three operations, and 6.3 per cent after the fourth operation Because of this
they were led to complete excision of the ischrum

Fra 80. Osteomyelms of the nchmum m bilateral mchrl decubm (Re-
produced from Blocksnm, R., Rostrobala, ] G and Greeley P W Surgp
llczl’I ;i :r)hdcmbnmulccnmp:nplcgu?lm & Recomstroct Swrg 4

A new and more radical method of treatmg the 1schial decubii has proved
smpler and more sansfactory  After examon of the uleer Gigli saws are passed
through the obturator foremen and 2 complete ostectomy of the sehal tuberosity
5 performed. The mchial ram: are tmmmed further with o Sauerbruch rongeur
the Lteral cxamon conunuing untl the bony fulerum supporung the nternus
mnackes hay been removed The obturator internus musche 15 then fanned out
nd then surured over the lateral ramus to the obturator externus and to the cut
ongin of the biceps femons muscle. It 1 then usually possble to closc the wound

b nmple pimany closure uang local tissue to fill 1n the enare defect wrthout
the use of any flaps.

Though the exsct steps m the procedure are not described, it appears that
these authors cmploy ed essennally the same technic as was reported by the
Present wnter* 1n 1935 The method of rescction of the bone as well as the
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area resected sre evidenty 1dentical. The only dufference would seer
mn the approach o the bone through the already exssting defect m thx
ared skm rather then through the standard skin mcsion. Becguse of t

thar bone was exposed through an infected arce, preaperative prepars
means of Sulfasumding, 3 Gm. evenn six houns, pemcillin, ete.
employ ed.

Following operanion, the situng patient 1s now able to carry hus body
on bony prominences which are covered with & very amplo padding of
fac and skan and the necesuity for the use of complicated muscle flaps s ol
The pattents who are sble to walk on braces have shown no endence of
mstability  Complications have been few and not serious. Healiog
maternlly decressed. Of this group only 14 percent required an addmio
to cffect 1 comfortable closure. The ulcers In this group have recurre
repair

The results reported by these authors 1n 97 operanons on 85 ulcer
88 2 per cent closed after the first operation, 106 per cent closed af
sccond operanion, and an addmonal 12 per cent after three or
operations.
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CHAPTER 14

Tumors of the Ischium

It 13 mrFicULT to estimate the evact incidence of 1solated tumors of the
schiom, While tumors of the pelvic girdle cannot be considered as rare,
rumors of the ischrum alone are relatinely unusual and appear i the hrera-
ture bargely 25 individual case records. In a senes of fort -one cases of pelvie
girdle wmors collected from the five vear records of two hospreaks, Bick*
noted only one as ansing 1n the schium. Braunsten®® collected ten cases of
plvic fibroma of which three were Jocated n or near the ischum. Up to
1905 Tillmnns** found the reports of minety -e1ght cases of chondroma or
osteoma m the terature. Only four cases were located n the 1schium and,
m 10 addmonal three cases, the tumor was found 1y olving both the 1schium
1nd the pubis wath probable site of ongmn mn the ischiopubic junctuon In
:‘:mhmdrcd sixteen cases of pelvic sarcoma, none was found 1n the 1schium

Isolated tumors of the wschrum may be erther primary or secondary The
prmary tumors are of mesodermal ongmn and may be erther beugn or
mabgnant, The secondary tumors are usually metastatic and of ectodermal
ongm. Among the more mportant contmbutions on this subject mn the
terature there are reports of bemgn hpomas, fibromas, chondromas,
osteomas, ossifying hematoma exostoses, osteoclastomas, malignant sarcomas
of varymg cellular tvpes, Ewings tumor myeloma, and metastatic car
Cnomas,

BENIGN TUMORS

Hancock® described an unusual “osifying tumor 1 a woman of forty
wha, 15 she fell ro the ground 1n a sitting posinon noted 2 snapping sensa
Bon 1n the region of the schium Shortly thereafter she percerved a swelling
the 32¢ of a marble i the schul region. Within six weeks, thus had enlarged
1o the sz of an orange, caused pain on standing and made sitang impossible

2y
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without the mterposinon of a cushion. At operatior, a large mass of ossfic
trssue nternal to the biceps and postenor to the triceps was found wear the
mchial tuberosity  This was attributed by Hancock to organzaton of 2
hematom following rupture of the biceps muscle.

Bilhaut* reported the case of @ seven year-old female 1 whom 1 soft,
almost fluctuating hipoma m the 1schial region had been noted since birth.

Fra 81 Congenmal lipoms, nght bchml regron.
{Reproduced from Bilhaut, AL, Lipome
ke de s e drome Aswsles de
Chirurgie ique 22 65 1909)

The tumor had grown slowly and had gradually become painful so that the
child had difficulty n stng It was removed without difficulty and wich
complete substdence of symproms (Fig 81) Rurmisson* reported the case
of a twenty three month-old infant 1 whom a small tumor had been noted
m the left gluteal region at the age of five months, Becawse of 1ts rapid
growth, thus was removed and found to be a well encapsulared and regularly
lobulated tumor As m Bilhsuts case ths lipoma was removed without
trouble and with complete cure.
Fibromas m the regron of the schiom have been reported by Braun,

Nicase,* Fayrer * Tansiny*® Tillaux, * and others, These may amse either
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from the cambium or the fibrous layers of the periosteun In the case
desenibed by Gould ** the tumor was attnibuted to a fall down starrs and
occsstoned pain radiating down the left legr for a period of two y cars, When
first seen, 1t extended from the posterior aspect of the great trochanter
around the hup to project along the mnner side of the hip The mass was firm
rounded, and frecly movable on the hip At operation 1t was found to be
attached to the sschium and tovolved chic sciatic nerve g portion of which
had to be sacnficed to remove the tumor

Under the term exostoses there have been grouped a number of different
cases that might speaifically be destgnated as chondromas, ostconuas, and

0D

Fic. 87 Exostosis of posterolateral mpect of
nght ischnl mm?mdmd from Fauvel,
E.. Evostoses de T bése de Pans 19°7)

osteochondromas, Fanvel,” who hes made a specral study of these tumors,
noted that they are usually covered by bursae and may be divided mto two
Opes, the osteogenic and the nonosteogemc. The osteogenic type are
usaally mulaple, develop on the diaphyseal side of an epiphyss dunng the
growth of a chuld, and cease growing when the child stops growing They
are to be differenniated from the nonosteogenic exostoscs, which are usually
soliary and frequend\ posttraumanc or posunfectious. They may appear
X am age and may arse exher in the diaphyseal or epiphyseal remons.
Thee rumors occur 1n the schium less often than anyvwhere clse in the
pelvis and are almost never found on the outer wall of the pclns (Fig 82)

frtqucntl\ gne 2n antecedent history of injury  but 1n one case re
ported by Lenormant™ apparently followed an attack of tvphoid fever
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Regnoly’” Delbean,’* Dygrup ** Ferrario  Billroth,* and Tillmanns® reported
cases 1o which the tumor was located 1n the body of the ischuum (Fig 83)
Lenormant s case involved the inner aspect of the schium. Three additonsl
cases reported by Aevoly,! Gillette,” Marcuse, and Wilms* involved both
the schiom and pubss and probably arose from the schiopubre yuncton, In
a simular case rcponcd by Damourctte,”® unnary (ract symptoms were
noted.

Two cases of schial exostons reported by Stadfelt® are said to have re
sulted 1t dystociae, though the major cause of this complication sppears to
arste as a1 consequence of tumors
located clsewhere than n the -
chium, West™* reported the case of
2 rwenty five yearold Para 1l m
whom a hard, panless lump had
been present in the vaginz for 1
peniod of about two vearns. Ths
mass completely obstructed the
pelvic outet snd had w be re
moved before normal dehvery was
possible. The pathologist reported
2 stmple osteoma, Two months
ofter delivern  exarmnanon  di-
closed 2 firm, fibrous band extend
ing from the pubrs to the tubero-
sity of the ischuum. There was no
evidence of recurrence and no m-
pairment of functon.

Fro. 83 Omecochondromm of behhl tu-
berommy  (Reproduced from Dygrup, Fr, The mam symptomatology evok
Om to Tifealde of avubter n es mchu db‘mmnumm

Hospitalrad 75 467 193.)
localzed to the site of the tumor

or radisung along the course of the smanc nerve, The local pun hes been
ateributed to nflammanton of the bumsa thar frequently covers the top of
these tumors The radutng pam has been atmbuted to direct pressure upon
the scianic nerve.

The occarrence of scunc pam s probably the most commen of the
presenting svmptoms of tumors of the rchium and may be oustaken for
pain ongimatng 1n a prolapsed lumber intervertebral dise. In the schum
the pam 15 most often due to compression or actual mvolvement of the
sciatic nerve. Fauve! has called strention to the fact that a differenusrtion msy
be made berween thus pain and that due to discal or low bacl injunes Pam
resulting from condions in the lumbar spine 15 radicular m nature and
accentusted by coughung or sneezmng es contrasted with “scanca” of tun-
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colar engin, which s not wsually associated with p:rcsthcsms but may
show signs of penpheral nerve nvolvement

The treatment 1s by excwon, including all the base of the tumor No
cases of metastases have been reported of tumors situated m this Jocation,
though such metastases have been noted in other pelvic tumors of this oy pe.

Bemgn osteoclastoma of the ischnnn has been descnibed by Nissen* and
by Brandsma.* Nissen's case appearcd 10 a female of thirty seven who had
complaned of pain for a penod of about cleven months. The whole of the

Fic. 84  Oscoclastom of hehium (Reprodaced from Brands-
ma, A. G, Destrucuon of the mchrum by gant cell tumor Neder
Hid © Genesk 85 3360 1941 )

schrum from the spine to the pubis was involved The patient was treated
b means of radium and was able to resume her full dutes as & househeeper
within four months of the beginning of treatment. Brandsma s case was that
of 2 man of forty who also presented symptoms of pain and limuitanon of
moton in dhe hip The x ray revealed complete disappearance of the ischium
rom the spine to the pubis. Treatment was by resection with complete
subudence of symptoms (Figs 84 85)

Osteoid osteoms of the rschmm does not appear as such in the literature.
1n 1937 Raspéss reported a case tistory that he descnibed as a rare change
™ the schium resulting from sport.” Though the facts are not enurely
char the, more closely conform to the chimeal picture of ostecoid ostcoma
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Fio 86, Oseold omeoma of the schiom (Courresv of Dr J
Minw )
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dun amy other condition A cnmplctcl\ t\plcnl case is presented here
through the courtesy of Dr J Mintz

The panent a woman of thirty three complained of pemistent discomifort in
the penmeum that was made wore on walking Apart from shght himitation of
mtermal rotation of the left hip and the rocntgenogram (Fig 86) no objective
fmdmgs could be chened The lcaon was caenterated some two months afrer
oasct of the sympeoms. Unfortunately the specimen was badly macerated duning
the surpical procedure so that the pathalomst could only report that in “one nsue
fragment a small 7one of owscous tissue reconstruction may represent the outer
most penpheral border of an osteord osteoma ™ Despee thus, the chimical picture
and particularly the x ray of the lewon arc so o pical of the condinen as onginally

!

Fic &7 C{s: of mchium, (Reproduced from New England i |

245 379 1951

described by Mileh® and subscquently by Jaffee® thar the diagnoms of osteosd
oficoma may be accepted. The patient made a complete and uneventful recovers
f"]-hm‘mg removal of the leston

The only case of a cyst of the ischrmi thus far reporred appeared 1n the
€12 records of the AMassachusetts Genernl Hospital.** The panent, 2 young
man of seventeen, had turned somersanlt when he lost his night sk while
water sking He complained of ncreasing pamn m the left thigh and had
difficainy, 1n walking Flexion, internal rotation and abduction were linnted
" pan that raduared 1o the inguinal and gluteal regons. There was no
tenderness on external paipation but rectal exanunanion disclosed a slightly
tender bulge on the left nde. \ ray (Fig 87) revealed a cystic area about
7 em long and 45 cm. wide v ing 1n the ischwm and extending up to
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the Jower margin of the acetabolum The bone was greatty expanded, thin-
ned, and was the sitc of a fracture line that extended from mx supenor pole
to the lateral aspect of the cyst. There was no trabeculaton, no ppreciable
wvah ement of neighboring bone, or sgmificant perosteal new bone forma-
ton. Though there was a mottled caloification 1n the soft tssues about the
bone, there was no evidence of tumor formation At operation the cyst wias
found filled with flnd

An unusml benign chondroblastome of the 1schium was reported by
Runkel, Dahlin, and Young **

MAUGNANT TUMORS

Prinuary malignant tumors of the rschrum are genencally sareomas of var
1ous cell types and various degrees of malignancy but Ewmg’s tomor'
and solitary mryeloma® have been reported

Fio. 88 E s tomor of the nchiom. (Coortesy
of the Armed Forces Insturure of Pathology )

Eving s tumor nsually occurs n ndivsduak below the age of twenty and
may be associted with fever chills, and an elevared lencocyte count sufiulac
ing an acute mfectsous process. The roentgenogram can casly be rstaken
for that of an scute osteomyelinis (Fig 88) Uyelomma wuaily oceurs after
the fourth decade of Life and may be ungle or mulnple. Cotler'® and hus
co-warkers emphaswe the fact thar the solitary npe of my cloma 1 to be
differennisted from the more common multple tvpe. They note thet the
solitary form may be further subduided into two chincal types one 10
which the primarily solitary tumior Jater becomes generalized, and 2 second,
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Fic. 90 Alicroscopre section of my eloma seen m Figure 89

™ Which the tumor remamns localzed for longer penods of ume (four to
twelve years) Thus concept 15 extremely Important since, in Certain cases
at least, 1t holds out the hope of cure by radical removal of the mvoled
area, Blum? stares that, up to 1947 the case he reported was the only one of
solated my eloma of the 1schuom 1n the literature The patient was a man of
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fifry who complained of scuatic radiation of pain. X ray mnvolied 2 destruc
tive osteolytic lesion involving practically the entre nght schuum” (Fig
89) This pancnt was treated by raduvion therapy n che belief that the
tumor was an osteogenuc sarcoma. Biopsy was not performed untl after the
radienon therapy had been started
(Fig 90) Alicroscopic section showed
“large masses of plasma cells, fairly
large 1n size and round and oval n
shape The nucler are eccentrc and
the cytoplasm was Lght blue and
grandular The nucle: contamed one
to two oucler and the chromaon wis
armanged 11 a spokelike fashion”
Hempelvectomy was performed bat
the panent subsequendy died as «
result of a postoperanve infection,
Periosteal sercoma of the ischamu
has been described by Zacharme,
round cell sarcoms by Machell®
Fio. 91 Fibrosarcoma of the hchiom. fibrosarcoma by Belor and Nehan®
l(_ffcp‘n‘;]ducrd from Belet, L, and \I.}:c:; (Fig 9[21, ;Veu‘“ and Brt:)ok"clji::
ummenx fibro-arcome « ) myxochondra  sarcoma bv
?;Ji?xn ixchistque Prese méd #4931 pacher 1t osteogeruc  sarcomnas by
Ticorzs * Nogier* and Dorrell and
Thomas. * Retsculemn cell sarcoma is probably the most uncommon of all
the sarcomas but does occasionally occur as the following case illustrates.

v S, male, sged suxty complained of pam in the nght hup for three and o
half months. There was no history of tranma The pan became rely
worse and there was shight hmraten of monon 1a the hup. X rays of the hip,
pelvis, and back taken after admisston to the hospital were ongmally

to be negative bat subsequent x ray films taken about one moath later were re-
ported to show an osteolync lesion m the ischrum (Fig 92) A btops sec
won, taken from the ischium, was reported to show “a network of renculum
cells wiuch are sctively lying down retculom in varying degreas™ (Tig 93)
Following the biopry the patient expenenced some relief of pan bat despite
large doses of x ey he gradually went down hill snd died

In the cuse of fibrosarcoma reporred by Brook, the umor consisted of
organized fibrous tissue with arcas of fibrosarcoma especually in relznon to
the bony tissue—order of malignancy low This panent was n:pom:d to be
elive and symptom free three ycars after operanon, which comsisted smmply
of curettage and radium treatmene. There may be some question whether
this case should be included among the frankly malignant cases. If s0 1t
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Fio. 93 Alicroscopic section of tumor seen m Figure 92
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appears that with this exception, the outlooL 1s poor for all these cases re
gardless of the listological appearance of the tumor or of the areatment that
1 nsurated,

Many of these cases, whether berugn or malignant, present some history
that rasses the question of relationshup of tranma to the appearance of the
tumor Because of the histologics! similanty thar may exist berween assfy
ing hematoma, osteoma, and sarcoma, some have mantained that trauma nt
the etiologic factor responsible for the appearance of the tamor Others are
of the opinion thar the trauma may act to sumulate & pre-cxstng mudus to
growth, may accelerate the rate of growth of 2 previowsly exsting tumor
or may merely serve to dicect attention to a tumor already present.

In many instances, there sppears to be a well authenticated relatronshrp
between mmjury and the appearance of erther beugn or malignant tumors,
The determination of the matter 1 not infreqeuntly the bass for legal acton
and instances are on record where the courts have affirmatively indicated
their behef 1n the relenonstup It would seem, however that the presomp-
ave basis for such an affirmation should be on the sansfaction of Segond s
postulates (1) that the tumor amse within a reasomble nme after the
alleged njury  (2) that 1t appear at the site of the alleged mjury and (3)
that 1t be progressive from the nme of the mjury **

The question of the relatronship of traums dots not armse 1o the case of
secondary metastatic nvolyement of the ischrum by 2 mabignant tumor
While they may be mesodermal n ongm, the majonity would scem to be
ectodermal and amse m mahgnant growths of the breast, the kudney the
thytoud, lung o prostate. Of forty three lesions of the ischium m the files
of the Armed Forces Insutute of Pathology one was Isted as being a second-
ary fibrosarcoma, one a3 a secondany adenocarcmoma, and five as secondary
carcinomas. Two cases of wolated metastass of carcinoma to the schrum
have been found m the bterature. The first was described by Berg * that of
a renal caranoma with 1solated metastasis to the 1schiom  che second was
that of an endometrial carcinoma of the urerme fundus described by H
Afilch and R. A. VMilch.*" In thus later case the presennng symptom was thet
of scianc pam and the patient was treated for almost a y ear under the mrs~
mlen dugnoss of “scratice” resultmg from a low back syndrome. The
panent s low back syndrome was evidently atvpical and x ray of the pelrs
dusclosed the true cause of her symptoms (Fig 94) As soon s the tumor
was exposed 1t was evident that it was malignant end 4 wide resectron of
the schrum was undertalen. \licroscopic sechon revealed a meteststic
adenocarcinoma (Fig 95) Despite careful examination, no prumary site
conld be determined until stx months after operanon when vaginal bleedmg
occurred. Curettage Jed to the dagnosis of a corpus carcinoma and 2 radreal
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Fic. 94 \lctastatie uterme adenocarenomma of the schmm
Endometrl carcinoma nxctastatic to the fichml tubel (Re
produced from Mikch, H., and \lilch, R. A, A M.A Arch Surg
46 686 1953 )

Fic. 95 \licroscopic section of tumor m Figure ¢4
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Fia 96 \lrcroscopic sccuon of uterme co arcanoma  (Re
produced Vileh, H and Ailch, R. A op cit) i

+
13
L= —_—————
Fio. 97 Recurrent sdenccarcmomm  after resectlon of
nchium m petiert shown m Figure &4

In sterectomy was performed. Microscopic section confirmed the idenoty of
the tumor with thar of the metastaac schnl tumor (Fig 96) The pacent
remainded symptom free for about three years after the ischial resection,
when she began to complain of pan in the pelvis. \ ravs ar this ume re

vealed recurrence 1n the pubss and the ium (Fig 97)
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CHAPTER 15

Surgery of the Ischium

THe \FeEssmy For surgical approach to all or a part of the schium tor
diagnosis or definitive treatment arses m a number of different conditions
Stmangely enough, pracncally no gwdance on this subject 1s to be found m
m\ of the standard surmcal texts. Depending on the objective a vanety of
different approaches to the vanous parts of the ischium may be employed

LOCAUZED AREAS

For sumple surgical procedures confined to localzed areas, direct intra
muscular memsions have been used They arc best undertahen with the

Fic. 98 The tranmepe mesion s
made directly m the glutesl fold.

Patient 10 the prone position and wath the lower extremities pendant over
the edge of the table. The simplest 15 2 small cuned ncision following the

143
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lower margmn of the gluteus maxumus muscle (Fig 98) Lateral extension of
thus 1ncsion must be carefully gauged 50 25 1o avoid injury to the posterior
femoral curancous nerve, which lies between the 1schial tuberesity and the
great trochanter to the infentor gluteal artery which Jies ar 2 somew hat
deeper level and especially to the scunc nerve, which hes sull deeper and
runs st nghe angles to the line of the inciston.

EXTENDED AREAS

Where the condition under treatment may be expected to extend down
the leg o longitudinal mcison beginning at the upper edge of the schul

Fro. 99 The looghudmal B Fao. 100 The oblique incmon for ex
msde midwsy between the kehial tm posure of the mchml spme o medo

and the great trochanter of the through the fibra of the glutcoy max-
fermur It parallels the conrse of the scl mus mruscle at & shghrer lower angle
atic nerve and extends dowmward from than Langenbecks lncmon for evpos-

the level of the gluteal fold.

ure of the antenor glateal artery

tuberosity and extending downward along the course of the hamstnng
muscles 15 preferable (Fig 99) No umportant vascular stroctures will be
encountered n this gppreach and the scratic nerve lies safely lateral to the
skin inciston,

To expose the sacrospinous ligament, the 1schial spine, the glureal or the
pudendal vessels and nerves, the panent 15 placed on the unaffected side and
an obhque muscle-splittmg incrsion (Fig 100} of the type ongxmlly sug
gested by Langenbech 1s made ¢ It wall be recalled that the supenor gluteal
artery and the supr:pynform fassa are to be located at the junctton of the
nner and muddle churds of & bne drawn from the posterior superior spinc of
the 1hum to the up of the great trochanter while che hup jomnt les st the
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junction of the nuddle and outer thirds of this hine (I'ig 7) For exposure
of the infenior glutcal artery  the inferior pudendal yvessels and nerves, and
the base of the nehial spine an incision parallel to Langenbeck s but shightly
more caudally placed should be nde Since all these structures lie at the
level of the nud point of a linc drawn between the posterior supertor spine
of the thum and the tuberosity of the schium, the upper limt of these 1in
csons should be continued downward and ourward parallel to the line
jouung the trochanter and the 1hac spine. The fibers of the gluteus maxamus
muscle are scparated bluntly  exposing the desired structures. When the
necesiny anses for reconstructive approach to the glenodal margn, four
different incisions nmy be employ ed (Fig 101) Tor cxposure of the antenior

Fie 101 Four incmons for approach to the acetabnlum A the anteror fiofemoral
(Sech-Perersen) B the hiwera hofemoral (VW atson-Jooes) C the postensor ilio-
femonal (Gibsoa) D the U or goblet-shaped mchion (Aarphy )

and superior margin the antenor iliofemoral mcision (Fig 1014) the so-
ctlled Smith Petersen mcisian, 15 nseful ** This ncision 15 an admitted modt
fication of the mcmsion ongmnally described by Largi and subsequently mod:t
fied by Langenbecl, later by Sprengel. It 1s hockey-stuich shaped, runs slong
the antenior thurd of the ihiac crest to the anterior supertor iliac spine, and
s then angled downward between the antenior border of the tensor fasciae
femons and the postenior border of the sartorius muscles The muscle flap
includmg of necessary the antenor fibers of the gluteus medius muscle, s
tarned outward exposing the reflected head of the rectus femorts muscle
which 15 divided and turmed downw ard, This exposes the capsule of the hup
jomt parncularly along 1ts supenor and anterior margins and affords casy
access to the mednl or pelvic surface of the os innomnatum.

The lateral ihofemoral (Fig 101B) so-called VW atson Jones meision'® 1s 2
madification of an incision or gmally descnibed by Richet ' Beginrung at or
Just below and behund the anterior supenior spine of the 1hum, the ncsion
B camned down to the base of the great trochanter and 15 continued down
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along the latersl aspect of the femur The fasciz 1s incsed 1n the same line,
cxposing the upper fibers of the vastus larerals muscle, At the wpper border
of this muscle a small trangular space between the anteror edge of the
gloteus medius muscle and the posterior filkers of the tensor fasciae femors
1 opened and enlarged upward The gluteus medius and minmus muscles
are retracted backward and the tensor fascize femons 15 retracted forward,
exposing the supertor and to a lesser degree, parts of the anteror and
posterior margms of the acetabulum. Additional wadth can be obramed by
freemg the atrachment of the gluteus medivs or the tensor fascize femors
from the 1lizc crest.

For exposure of the posterior margin of the glenoid, the postenor ilio-
femoral, incision (Fig 101C) populanzed by Gibson? has been described.
This mncision differs from the 1ncrston onygmally described by hocher® 1n
that cxposure 1s made at the anterror margin of the glutens maxamus muscle
rather than through its fibers. The masion 15 made from the postertor
supenior 1liac spine to the base of the great trochanter and then down along
the lateral aspect of the thigh. The fasciz 15 mased i the same line the
antertor border of the gluteus maximus muscle 1s defined, and the whole
muscle 1 retracted backward, The gluteus medrus and mmimus muscles are
retracted forward, if necessany after division of their attachment to the great
trochanter This exposes the external rotators of the thigh—the pynformss,
the gemelly, and the obturator muscles—vwhich are divided and retracted.
The hip joint capsule and the postertor margin of the 2cetabulum can be
readily vsualized

For exposure of the enure glenoidal margn, the U-shaped increon
onginally described by Lexer 15 superior to either of the others (Fig 101D)
The masion begns at the postenior iliac spme, curves downward and for
ward around the basc of the trochanter and then upwurd and forward (o
the anterior spine of the ibum. After retraction of the skn and incson of
the fascia, the borders of the gluteus medius muscle arc outhined and the
muscle 15 bluntly freed. The trochenter s then osteotomuzed st jts base and
the bone—wrch the attachment of the gluteus medsus muscle—is elevated as
a single flap cxposing the capsule and the glenoidal margm throughout 1
entre extent. Ths incision was modified by AMurphy * by the additon of 2
femoral extension convertng the U mnto a goblet shaped incision.

Neither of the mcsons thus far mennoned permuts ready access to the
wscending mmus of the schium. Vic\Whorter' found 1t necessary to devise
such an approach for the treamment of sn osteomy elins in this area With
the patrent 1n the behotomy posipon a tramsverse ncision s made through
the skin m the thigh extending from the mddle of the gracilis to the muddle
of the sdductor muscle. The adductor minmus muscle 1s split at about the
middle of the distance between the gracilss and the adductor magnus muscle,
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thas expang the roof of the obturator fosaa that covers a large part of the
rams of the pubrs and the rehum.

Though MeWhorter apparently contemplated the possibility of a perineal
spproach, he averded 1t o too dangerous. On the contrary thrs approach

FLADDUCTOR
HAG, BALVIS AND MIN

\ ' TRANSVIRSUR
- PIRIKEY

~—N.PIRINE|
- A, PUBRNOA

—"‘C’Y\(E—\\Lf{“/

a7k 10 Permeal smesmon for resecnion of the mehmm (Milch) On the left the

Memon with the panent m the Inhotomy & thowm. On the mght, the onderlymg

] Bone are idennfi (Reprodaced from \likch, H., Parml resection of the schrum.
& Joimt Surg 17 166 1935)

:l::"" to be the safest and most expedriious not only for exposure of the

i rhbm abo for more extemne procedures mvolving resection of almost

o ‘h: schium and the ramus of the pubss, It pernuts, addinonally  access

© mtrapelvic as well as extrapelvic extension of the disease for which

‘E:"m“ mdicated \When performed subpenosteally 1t permuts operation
danger to the numerous anzromic structures in the region.
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The operauve techmic first descnibed by the v niter 1n 1935 scems ta be
smilar i prneiple if not 1 detail to an operation subsequently discoy ered
to have been described by Bottns® in 1871 and by Alilom®® 1n 1888 It s to
be noted that Botum refers to earlier work by other authors, namely
Regnoli Erichsen, Velpeau (1636) and before him to Maunoir (1769)
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the side of the rchium are freed
tuplr- o mrhzmb:\cm?n?d\e obtummct |'n:ﬂ11n1-ncc . {Reproduced from | Bows
& Joint op. cit)
the

The operaton 18 most advantageowusly performed with the patient i
hd:ommfcf:unon and with the buttocks clevaced. If the lichotoms postoon
s 1mpossible, however because of fuson of the tups, the lateral Posmﬂhc“
may be employed, with only slightly greater difficolty The ruber fschi, t
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mferior border of the bodyv of the pubss, and the intervemng ran are
palpated An maision 15 then made along this subcutancous bony ndge and
1s contmued for about three or four inches postertorly in the shin covenng
the gluteus maximurs muscle (Fig 102) The lower edge of the gluteus 15

Ak
s
AXDMIN,

RILLT
SCrerty

exifs ped

C)dlu»u-,hg

Fic. 104 The mtrapelvic structures are freed subperiosteall n'ﬁcmﬂ
g the
:Tuntnr membrane and the mner sde of the mbr:om the {\'mp v pobr
‘*1“51 bedow the kchul spme. (Reproduced from | Bome & Joim Surg., op

defined and elevared with the finger so thar the fibers that overhang the
tuber sschn may be cut across, exposing the tuberouny of the schium, with
the ttachment of the hnmsmng muscles and the sacrotuberous hgament
ovg 15 inner border Ac this margin between the two last mennoned
¥ructures, the periosreum over the tuber schn 15 meised By a subpenosteal
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drssection, the hamstring muscles are detached and desplaced laterally The
peniosteal incision s then carned forward along the ramm of the sschfum
and pubrs i the line of separation between the sdductor muscles haterally
and the penneal structures medully  As the procedure 15 carned forward,
the adductor magnus 15 scparated and displeced laterally until the lower
external portion of the bone 15 exposed Proceeding decper into the wound,
the adductors, quadratus, brevis and longus and, fimlly cthe obturtor ex
ternus are separated expasing the lower nim of the obturator foramen, and

Fic. 105 The cwent of bone thar may be
resccted B indicated.  (Reproduced from
Bowe & Jomt Swrg op ¢it.)

displaced outward in one large flap that conrams the scuanic nerve (Fig 103)
Dunng the course of this dissection no important structures are met and 0o
senous hemorrhage need be feared

The exposure of the mednl wall 5 rendered only shghtly more hazardous
by the presence of the internal pudendal vesscls, However if after scparating
the superficial structures, the schiocavernosus and transversus permes!
muscles, the dissection 15 hept stnctly subpenosteal, the pudendal nerve and
vessels will be elevated wathour am danger snd the lower fibers of the
obtarator internas will be exposed 1 the depths of the wound (Fig 104)
These can now be raued, freeing the whole of the lower margin of the
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obturator foramen. In the postenor part of the meston, the attachment of
the sacrotuberous hgament is then sharply cut away and the lesser sacro-
scutic foranxen 15 opened Here care must be exercmsed to avoid mjuny to
the pudendal vessels o5 they wind around the spine of the ischiom With
caution, they may be subpenosteally freed and displaced off the spme so
that the resection may be carned out 1o or above the level of the spine (Fig
105) The area to be resected 15 then clearly exposed A Gigli saw 15 passed
through the obturator forankn and the pubic ramus s cut across. With the

Fic. 105, Roentgen appeanance of the nght
;ulfo{:h: v1s after resection of the schrum
or tl

% or an osteorome the descending ramus 15 cut All the ischium below
the Jevel of the spmous process as well as the descending ramus of the pubis
may emsily be removed through thes incsion (Fig 106)

For the resecuion of less than the whole bone an ahiquot portion of the
oeron may be used. Desprte the fact that the incmon 15 made through the
potentully mfected region of the pernneum healing by primany intention
@mlly occurs. In clean cases, laver closurc should be made. In infected
xsex, dependent drainage 15 available through the postenor part of the
0. This type of resection, modified only n the respect that the approach
t the bone 15 made through the grossly ulcerated ares, s emploved n the
modern treatment of sschal pressure sores.

For primary malignant tumors of the ischium, hermpelvectomy? ' that
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permuts of much wider excision 1s to be preferred to radical resection of the
schiumn, which s thoroughly satrsfactory for most other condinons requir
ing 1schiectomy
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